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rHETACB, 



A ooKBBCT md aoennto kaowledgQ of Axkbrnetic » one of the AfM^ 
4ai^oifittit^Mitileiiti ef « WmMot fneiA^ ^i« Jt i ii il i . Tlui ptiblio 
iAtM, theMlbto, reeem) Witti McW^ce '#Nny mtliMiyt HMt iiiBi^%ie^ 
aide to inlpfOTe tys dejmitmeni dir y^triMiCI^.' 

The Elementary Treatise, whicK k'h$te prnMeA] it to tnkrged, 
'■nd it is hoped, an improved edteiim of thi^'CbAunob Scho^ Anihiiietie, 
published in 1888. The snggettitos 6f several experienced teaehess 
haTO been meorporated with the body of the woSlk in itft tiew fatm, and^ 
indeed, nothing has been omitted which it #aft thought would give it 
Talne to those for whose use it is designed, ft has been the intention to 
render the whole subject as plain as it is capable of being made, and at 
the same tiifte, to treat it as concisely as possible. 

The name. Compound Numbers, which has heretofore been given to 
all numbers in which the kind of unit is expressed, has been changed tQ 
that of Denominate Numbers. This change has not been made with 
any ambitious spirit of innovation, but because it is deemed an improve- 
ment. It is not easy to form an idea of what is meant by the term^ 
Compound Number, and especially so, when we find it 'applied to such 
onmbeis as 3 pounds, 3 dollars, 3 shillings, dec. Why is 8 pounds a 
compound number any more than 3 1 If it be answered, that 3 pounds 
is composed or compounded of diree single pounds, that does not remove 
thedifficulty, ior 3 is also composed of three units 1. Is it not then the 
better way to call the first a detominate number, and the other a simple 
mnber, as is done in 4 45- 

Mr. Hasler, in his Arithnetie, hat etXked tikM i^i» ^ t«afcm»«^^)»> 



ir PRErACE, 

In the prennt edition, the <^estioiu refexnog to each lection tie ar* 
ranged directly after the section, which generally brings the question 
tod answer on the same page. This alteration will, no doubt, be found 
convenient to teachers. 

A Key has also been prepared, in which all the questions contained 
in the Arithmetic are fe^qjyf^, jpdi i^ fop^ a manner, that the par- 
ticular methods of soltitidn can be fully understood. Many examplea, 
not in the Arithmetic, have been imbodied in the Key, in order that 
the pupils may be exercised in questions not found in the books befom 

lUitoe the p!^hti««(i9» (dC. ^f .|Mt P^m, % txfuSk intff^elMjr wqpk 
luebeen,pre|^ed( eqfjjiltfit^y.^^FpBt Lesspt^ in AritfaoMKie:" i^jDenflP^ 
<Ittence of which, the " ACiBi}t»l Arithmelie" which has heietofote fenaed 

the intKoduftion,, has been omitted* 

■ Depnpnstnitiotos of the 0|les for ejitractmg the square and cube ibole 
]|i^Te also beenji^ded, and the AiUhor now in^lgee $h^ ^pe that no 
further chanjj^s .wijl he ((pqn^ neciWMtfJ*, ., .... 

The ppinion of teachers ha&bee]9 <o unanimo;as m favor of nnmen^ 
examples as|p.indi|ce t;h«| Author to add a Supplement, embracing near 
six hundred practical questions.. These examples are arranged under 
heads corresponding with the order followed in the Aritl^pietic. One 
ef the advantages resulting from this arrangement is, that the pupils 
of a class may be kept together — the more proficient being employed 
on the Supplement until the whole are ready to be advanced. 

Hartford, 1840. 
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ARITHMETIC. 



NUMERATION AND NOTATION. 

I 1 A 8iii^4hing is called • - - One^ 

V tA9a»m4'Ou» more are called • • * 7W, * 
1' wo and one HKR-e ate called - - Tirvir, ' 
Three and one inore are called - - ;iFVi«r, 
Foiir and one more aje c^ed - - Fwe^ ^ 
Five and one more are called - - Six^ 
Six and one more are called - - Sevm* 

Seven and one more are called - « .^^^t 
Eigbt and OQie nu)re are called *- - Nine^ • 
Nine and one more are called - - Ten, 
" &^c. ' &c. &c. &c. &c. t 

Each word, one, two, three, four, five^sixj &>c,, points out 
Ijow man^ things are spoken of. These words are callec^ 
Numbers. 0ence, Numbers are the expressions for seve'^ 
rai things 6^ the same kind, <; 

QuiifuyM. What ia a sin^e thing enjledl One. and one? Twtf 
and ooe? Three and one? Four and one? Five and on^? Si^- 
and one 7 'l&ven and one ? &c What are Numbers ? . 

4 fi. The unk of a number is one of the eqtial things 
which the number expresses. Thtis, if the number be* 
six ^apples, one apple is the>unit r if it he<^fiire pounis of 
t^a, po9 po^od of tea is the unit; if it be ten feel of. 
lengthy, on^ foot is the unit ; if it be feujr howrs of 7tiai»«x 
one hour is ^e unit. 

% 'VThftiisfheiinitofannmber? What is th^ urfit^f^ number 
«xappj«4? Of the number five poands of tfl%1 O^ >iE^xs»cisna\»h. 
%t7 Of the number £>ur hows I 



22 NUMERATION AND NOTATION* 

^ 3. Aritismetic treats of numbers. Numbers are ex- 
pressed by certain characters, called figures. There are 
ten of these characters. They are 

which is called a cipher, or Naught, 

1 - ... One, 

2 . • r - ?wo, 

3 - - - Three, 

4 - - - . Four, 

5 - - - - Five, 

6 " • • • oix, 

7 * * - * Scpatar 
9 • ... Eight, 

V . 9 . - - - ^ N^e* > * i n 

<^ 4H! whai does arithnielic traat f Bow are numbief* ^iprened 1 
Hop i^paiiy figures are thare? NametlMBk 

^^4. Th6 character is tfsed to denote the absence of 
a thMlg^ As, if we wish to express by figures that there 
are no apples in a basket, we write, the number of apples 
in t!ie basket is 0. The nine other figures are called. 
figMfieant figures^ or Digits, 

1 egresses a single thing, or a Unit of a tiumb^r,; 

2 •■' ^ two things of the same kind, or two units. 

3 ^ three thingis - - or thfee units. 

4 ' * four things - ' - or four 'units. ■ 
i - ifitething;s - ' - ' oV five units. ': 
(J " ^- silx things - - ^ ' 6t sit units. 

7 - seven things - - &t seveii units. 

§ r i. ei^ht ^isgs * -^ br e^t ^ils. 

(► *• ' niiie things - - or nine units! 

Q. What does express ? What are the nine other figures called ? 
9aw^ML«y,tbii|gs4oe8 1 aiipreti? How many tiii4iiMiaM(Tez{)^eis? 
Ho>trmanyv]oiUk2? Ia47 In 52 In6? Iii77 .Ini? {ij^d? 

^ S^ If we wi»h to express the nmiib^r tetit we Have 
DO separate tcharac^r for it. We must combine the cha*^ 
raotafs alretniy k!i#wn; This ^i^ do by wtfting on* the 
right hand of the 1 ; thus, 10, which is read f eft. ' ' ' 

. Tl^ 10 4S equal lo t^ t)f the units ex^iressed by 1; It 
ia^^however, b«t- a nngk £MT,and4n tMs sense m^y be 
egarded &$ & unit, the value of which is ten: times greater 



Ibe vtmt^ expnmtB^iff 1.* !H» eaiM u uHil of tlw 
second order, ' 

\t{k Httira we « oqMrat^ chfeMetar Icmloii 7 Ho«r do we ttpreta 
ten? Tofaoyriwua7iHult^l'wke(|iMl2 J^j.n^ eoMder iK a.ivi|||i 
unit? Of what Older? 

f^; Wkea twaligoretom^ writt«filqrthe iidksf^^ 
4il^^,'%be one 011 t1i« n^is cfiiled ^ /lire efnnii^y Ihe 
^ther, the p2ad0 ^ iewf, of tt^if^ <>f li^ seemtd ord^ ; and 
€«cA nnit of the t^iond &rder isequahto f^nmisBfthe^k^ 
4tr4er. -■' ^' ' '•• '^ • •' * ' ' ' 

WJien units simply are named, units of the first orit¥ 
m^e uhdays medni, • ' -- •- y 

Two ten$, or twfcntyi ai«';#rffleii' - tO\ * 
Three tens, or tlttrtj, - '' - - - ^0 
; ' Four tens, lor forty, V . .* - ' 40 • 

Five tens, ot fifty, ' - - •* - '50 
Six teps, or sixty, -, - - - 60" J 

Seven ten^, of seventy, - - ' - ■ 70 ' > 

Etgiit tens'; or^gbty,^ -^ ' • .. i * m - '• 
Nii*e'le«Hi; «r nm^y, -^^ -' -' - '«0^ . ' 
: The intermediate numbers between 10 and 20^ betMr#6» 
90 and 30, &c., may be readily expressed b^ coHtoiie^mg 
the tens and units of which lli«y^«r^ m t g^ 6i i%^» ¥m ^^ 
mpie, :thc stmKbtsr tmnhm il» vijdm <u|M>f tMi»>toii «iAd4lro 
iHiils^ It aiiisl <^h*r^iMo ;he iMittan 'by aMiof i. m ih*^ 
ipaiid^f tens, and 2 in the place of unitt ; thus, - 12 -^ 
^^£||^ieen has 1 ten and • uaits^ aad immrittiom -ti* ^^ v ^St ■ 

Fifty-four has 5 tena and 4 waite, and i« wiitten - • «; .iMv - i' 
t Nvietj^inc lufa 9 ^a.a#4 ^Qi^l^ jmd *a wiku^ <* , . 1^9; c 

I-' H«QC»^my«iimb«T grelrtei^kaff hiii9»«iii«H^ 
todre^ niafy;^4x|)r^^^ . 

fhejilace on the lija otfifiAl JhB f^» w the left? l^hen unite 
iltt^ aire liiimel^wl^'iiaiir ^meuktf' AM ^tfjcif^^^^^^wt 

80? la 9^ |C^ w/iat if tiie namhst \% ta|d4|i|i^V ^|)^«^ 
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tt IfUMSRATtOH . ANR .lV0TATl4ill. 

Hi S% 991 WHftt' iiiimk«r«<inay,b« ^oi^maeiMf 9, msi^h HspmI 
What numbers may be expressed by two figures 7 

\ 7. in-order to •xp9Mft.^« himdMdt wien^umitsif 
9k$^a9€ond efektf weliave to foiin^' new combinatkm. 

It is done thus, - - - - ' 100 

by writinf two ciplwrs op ibe ^fU o( I. T.lu9 ngpiber 
is lead, one huadvai* Now this one JiUMdred expresoAa 
K^ units ^tM. sefi^nditrd^r^ or pi^. hmdted unit^ cfthejir^t • 
«rc^. B«it (bs^ one huii4r»di^>i)t cuiK«>({fuaduW AuiufreifiL 
and in this light may be regarded as a unit of the thvrd 

We can now express any number less than one thous^od* 

For exawple, in the number three hundred and seventy" 
five, there- are 3 hundreds, 7 tens^. and 5 units. )Ve are« 
therefore, to express 3 units of the 3d order^ i ^4 
7 units of t(ie second order, and 5 of the 1st. 5 S'l 

Hence,, we write - - - - . - 3 7 5 
and we re^d from the right, i^nitSt^ iejis, hundred^. 

In the }.mimber eight hundie4f,.and nii^^ty^irHiii^, there 
are 8 unitif^f the 3d order^and.d of jth^ 2d,wd - aS ^|j 
9taf th^lst. :.:..... . Ill 

It ia. wciHe* •. . ri - - r? . .^ - , d^J^ 

' In^tiw number four hm^ired and aut, ik^em aw 4 tnils 
of'th« dd ohIm'; O^of^lke M,e««il^ oftka g ^|^ 

let. •• *- ' *••;.'■■■ -ft -. ' '■•: • JS'i« 

It is written 4. v ,** '-aKV- . . a . ^ ; ^' 4:0i6 
and In a simiiag«aan»i^ige my o»pt w i,'ly4kreer£fwfl»8, 
any luimber gMater ibma oMqr^kM' uA fea»^tkui teM 
thoiltend. ^ ' ; -V .. f :, , . 

Q. tJow do you expTttw one1nmdr*dt^"'^6 now iminy uhiti) of the 
2d ofcier is it eatf&lf To tiowliHitty of 'tHe ftt brtlei'? May it be 
«Misidtfe^a-««gb aait 7- Of jvfaai<4iid«ia kl v. ■H9W nNmy units of 
the 3d order in 200^ Ib300? fn,4O01 In £00? InfiOO? Ur^>, 
In 900? In 9007 Of what is the number i7S composed? The 
wmh^A^t Wbaliw jpb aqpigayhefqioiea^e^bythiiwfifflww 

.. § 8* Xo <pcpr«^ <^ii^ uuiU'of the 3d order, or one tbbiJ:- 
MOid, we forrft^ ae w^ombinifitioti by. wating three eiphml 



froniaiATialf and hotattok. IR 

Now, aIthougli^t1i!9 Ai^attd expte^es on^' tlioti8aii<) 
iiiltts of the Vut order, it is, nevertheless, hwi one single 
thousand, and- may be tegarde(]^ as i^ unft of the ^th^prder. 

Proceeding ill f|iis #ay,^ we majr place s^ mai^ ifures 
in a^row as wepiease. .WheQSQ placed, we OQQclnde : 

Ist; Tkat the sameJigTzre h&s tltfferei^t values accprdn^g 
to the place which it occupies, 

2d. That counting fron^ the right hand totoards ^ left, 
the first IS the pktce of units ; the ^cond, the place, of tens ; 
the third, the place of humreds i ike fourth, the place of 
thousands ; A-a^ 

3d. That ten units of ^ first place €^re. equal to one unit 
of the sed&nd place ; ^at ten units of 1^ second place are 
equal 4ct me nnit of the tikrd place ; thdt ten units of the 
third place, are equal to on^ vnifof tie fourth pk^e ; und so 
on, for places farther to the left: 

Q. To what are ten units of the 3d* order eqiml ? How do you ex- 
press tKem t May this be considered" a single tfnk ? Of ^hat order ? 
May any number^n figures be written in a row > When so placed has 
the same figure diflerent values ? On what does the vaiu&of the same 
figure depend ? What is the first place on the n^bt called ? What is the 
second called ? What is the third called ? What is the fourth called? 
What are ten units of the fjrst place equal to? 'What &re ten units of 
the second place equal to ? To what are ten omits of tho third place 
equal - > 

.Apressing or writing nnmbers by figures, is called 
v>TATioN. Reading the order of their places, correctly, 
when written, is called Numeration. 

Q. What is Notation? What is Numeration? Which way do 
fou numerate? 

1. Write three tens. Ans, 30. 

2. Write one hundred and fifty. Ans. 150. 

3. Write twelve tens. Ans, 120. 

4. Write 4 units of the first order, 5 of the 2d, 6 of the 
3d, and 8 of the 4th. Ans. ^654. 

5. Write 9 Units of the 5th order, none of the 4th, 8 of 
the 3d, 7 of the 2d, and 6 of the 1st. > Ans. 90876. 

6. Write 1 unit of the 6th order, 5 of Oie 6ili^4 <iC Afcftk 
4tlL 9 of the 3d. 7 of the 2d, a&d. tlohq ol^<^ V^x« 
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6, 
5 7, 

92 0, 



7, 

8 4, 
912, 
40 7, 
28 9, 
323, 



7 2, 
894, 
641, 
912, 
761, 
212, 
67 8, 
£42, 



7, 
4 3, 
54 8, 
245^ 
54 9, 
602, 
24 8, 
87 6, 
257, 
93 6, 
541, 
76 8, 



6, 

B2, 

12 3, 
62 8, 
210, 
72 1, 
289, 

13 6, 
04 3, 
90 7, 
410, 
32 7, 
876, 
297, 
319, 






The words at the head of the numeration table, unitSf 
tens, hundreds, ^c^are equally applicable to ailnnmbers, 
and must be committed to memory, aft^r Mrhich, the pu|ii| 
Oiay jread ike I^abie. 

* Noi%— Tbn Table is (bnHed aceorfing lb the French meihod of 
Me Enjfiak method gives nxv^MAtAthAusandfl^ be. 



T« mftke tke reattif §i' ttgnwm •ly, tbey are oA«i 
s^parated'iiilo pexiods of tlur«e figures eacjb^ counting fma 
tbe rigiit hand. /: 

SXAHPLfiS IN EXPltSSSINO NVXBB&S B^ mVRSS. 

t.. Write four in figtTree, ' " " " Ans. 4 

. 2. Writeibur tena or forty. Ans. 40. 

3. Wrile four hundreds \ r jlni. 400v 

mi: Write four thousand. Ans. 4000,. 

5. Write forty thdusiind ' ^n*. 40,000, 

.6. Wri^ four hundred tboiasaiid. \ Ans. 400,000. 
'7. Write four millione., \Ans. 4,000,000, 

^hene hiAtaples shew iM very clearly thai the same 

signiiicant figure will hare difl[ereat values acccording to 

the place which it occupies. - 

8. Write seren. Write six units of the 2d order. 
Write nine units of the 3d order. Write six units of tlie 
4tjb order. Write eight units of the 2d order. Write • 
one unit of the third' order. Write nine tosits Of thi dth 
order. Write two units of the 8th order." - * ' ■ 

9. Write si^ hundred and sferenty-riine. '^ * Ans. 6T9. 
i p. Write six thousand and twenty-one.' 

. 11. Write two thousand and forty. • = -* ^' • 

12. Write one hundred and IhretltoiinMdiifld^fteir^s. 

13. Write three hillions. ^ ' ► - > 
]li. Write ninety-five quadrllfiohs.^^ ' ' ' ' 

l6. Write one hundred afid six trillion^, ibttr thoussmd 

16. Write fifty-iiinV trlU^ns, 'fifly-hiTr^ IffiiODs, "fifty- 

hine 'millions^ fifty-nine thOusinds;, fif^'-iiine hiindi^^ 

■id «fty,4HjBe. .. . . ,^ '■■ /' ■ V ^ . , 

y If. Write eleven thousand, elevenf*htilidre9 atid eleven. 

18. Aif rite nine billions attd Sixty-fiw '" 

19. Write three hundred and four frfflidns, biie milHon, 
liaree hundrM' ai^ tweifi^-Ofie '^oulaadi niae .htittd|»d 
and forty-onfe. ^ ... ^ v ' 

(10. There is yet another method of expressing Bum^ 
hers, called the Romaii. 'Th this method ike fiuv»h«t%^3% 
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t ^ 

IL - 

HL 

IV. 

% 

Vll 

ml 




XL, 



Two 

Thraf 

Four 

Fivtt 

Six 

Eiglit 

Nine 

Ten 

Twenty 

Thirtj 

Poi^ 



> ■■ 



LXX. • 
LXXX. - 
XC. - - 

C. . -> - 

oc. - - 
eco. • 
cccc- * 

D. *i 

Da - 

DCC. 
DOCC. 

Dccca 



■1^ 



Eighty 
Nmerjr 
Onehmfdnd 
Two hundred 
Three hundivd 
FowinnditMl 
Fnr^himdrad 
diihuodrea 
lileven hundted 
Ei|ghlhinkMI 
NiM bnndrtd 
One thoiuand. 
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, . ADPITION OP .SIMPLE NUMBERS. 

^ 1 1 . John iiM, thpde ^)tples ind Cluirbs Km turo ; how 
many apples have.the]^ between tl^emp 

Eve^y boy wil| i^i^vre^, five. , . 

Here a nngle . .^^le U the unit, and the number five 
contains as many units as the two'numb^rs three and two. 
The o{^^tHi^:%»ii^li^ thv' result i^ pbtained U ciiQed 
mdditien. Hence, 

AnniTiojr » the un^in^- 4Qg9iher m severi^l num^r^, in 
m^g. wa^^l^kat kiS. the unitf. h^\cS they contain mayM 
ms^ressed by a single number, 

. $ticli m^t nmiQjber is c$Jls4 >h|e sum nr ^m iotoi pt 
ttka,.<H:ber.nuiQber9* , Thus, 5, is tlie sum of the apples 
possessed by John and Charles. 

Whati» tl^ .sun of 2 and 4 ! of 3 and 5 ? of 6 and 3f 
of4,3andl? of2faand4? ofl,2V3and4? of5and7? 
H^w n^any.unilff in 4 ^i 6 ? How many units in 9 and 4 1 

'^ Whet is eddilMit Wht^ m tk^ m^ g^Jbv o»X^ w^ 
ekpraeeee lUl the anite of the munbeii addedl What 19 die nani of S 
aad4f Wh&t is itx oalled ? 

OF THE SIGNS. ^' 

_J 19. Theinpk -f ,lseall6djrf«f^wIiislis%9i&ee.moil^ 
V^mo pimeei 4f0tm€4tL-tw9WBak«a^ tkimsMk^JM t}M|[. 



are t» b^ aifHed tojg^e&ir. Thus, 3+3 denotes that 3 and 
2 are fbte added logeiiiier. ^ 

The sign ^, is viUiti the ^. sign of e^oalitj. When 
fdi^ed hetween fwo numbers it denotes that they an 
•qual to each other. 

Thus, 3H^s5. When the sirafbers are saail we 
|fl»ieiafiy read them, hy mi^gt 9 aad* 8 aie 6. 

Q. Wlkt Is the 8i^ of additioiiT Vnnt'ii it eaM 1 ' Wliat doM 
kfllgDify t When pfioed betuwsa twe mmbm iHtot do« it eipi^se? 
Eicpfieas tile signof a^ilwtijty. When plMfd helpeea^ tiro amohen 
^Wt doap it ihow 1 Give a* examplB. 

^ Id. Befote adding Urge nnmb^rs the fnpU. shotild 
he able to add^ iii his n^ind, anjr iwd of &e ten fKrares. 
JLet hifti cotBfnit to memoty ^e ibllo#ingf tMe, which is 
r<^ad, two and ate tvn^; two and ene «:e three ; two 
and two are four. Sec, 
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4a»9JTiOI|.3^«|A 



i + 0» 3 . 


3 + « 3 


4 + 0= 4 


5 + 0i?3: i 


24-l« 3 


3 + 1= 4 


4 + 1= 5 


5 + 1= 6 


2 + 2« 4 


3 + 2= 5 


4 + 2= 6 


5 + 2» 7 


2 + ^«« d 


3 + 3= 6 


4 + 3= 7 ' 


5 + 3= 8 


2 + 4ss: 6 


3 + 4= 7 


.. 4 + 4= 8 


5 + 4=:: 9 


2 + 5« 7 


3 + 5= B 


4 + S= 9 


5 + 5 = 10 


9 + 6^ 8 


3 + 6= 9 


4 + 6 = 10 


3 + 6 = 11 


2 + 7^^5 9 


8 + 7 = 10, 


4 + 7 = 11 


5 + 7=12 


2 + 8»10 


s^t-a.n 


,4 + 8 = 12 


5 + 8 = 13 


2 + 9 = 11 


3 + far 19 


4 + 9 = 13 


6 + 9=14 


6+0i=f» e!; 


7+d;=s 7 


8,+A=. S. 


9 + 0=R 9 


$+1^ 7 


: 7 + Is:?. 8 


8+1* 9 , 


9 + 1 = 10 


^ + 2» 8 


7 + i2^ ? 


8 + 3=10 


s(+2=n 


6 + 33* 9 


7 + 3=sl0 


8 + 3:^11 


9 + 3 = 12 


6 + 4s:10 


7 + 4»H 


a+4^w ^ 


9 + 4 = 13 


^+5=»U 


,7-h5vwvl3 , 


6 + 5=13 , 


9 + 5=14 
. d+B = l« 


6 + 6<««I2. 


7+.6=Bi.l3, 


.8+6^14 ; 


ftH-7.«13 


7 + 74=^14 


;,>8 + 7;»l5 ., 


: 9 + 7 = 1(1 


fe+,8=«14 


,7 + 8.=pl5: 


8 + Qr=;\^ 


.>\%=\n 


C + 9«15 


7+9 = 16 


* 8J^.^=x\\ 


%x;^-±cv% 



so jo^Mnm ostewPMb if^iaami* - 

6+7 + 2+3»8 hawniany? 

14-64-7 + 24-3 = , how many? 

14*2.+ 34'4+54*64r7+d + 9qs how^maay? 

1. What is *^ sim^ 3. ai&d 3 tens.) Ans.^ 

2. What is the ^um of 6 teas and 9 1 Ans, 89. 

3. What i« the sym^f 4, 5, and 4 tens t ^n«. 49> 

4. WhatidthestUBof 1,2, 3)4,aiid9teii9! Ans. I0(h 

5. What is the sum of 1 , 2, 3, 4, 5, and 6 tehs ? ^nj. 7& 
6.. What is the wmi>t 1, 4, 9, and 5 tens ? 4^* ^^* 
,7* What is Jlhe sum of 4, 8, 3, and 7 tena.? 4n^. 8^ 

. 8. If a t(^ costs 6 oenis, (^ jknife 25 cents, a slate 
pencil I centy and a slate 12. peats, what does the whol^ 
amount to t 4af . 44 c$s* 

9. John gives 30 cents for a bunch of quills, 18 cents 
for an inkstand, and''25 ei&fs lot a quire of paper, what 
djd they all cost him? A^s. 73 cts, 

. 10'. Add together the numbers 894 and 637/ 

; . * .. oi»eiCatiok. 

Write the numbers thua - - • - - . - 894 

637 ■ 



And draw a lipe Beneath thei^ii * * * 

Sum of the column of units - - - - 11 

Sum of the column of tens - - '-' - - 12 

Sun|/of the colgmn of h|»dreds - ^ - 14 . 

^umtotai .. r, - 1531 



-;• t 



tn this example, the sum of the units U 11, which can* 
not be expressed by a single fgture. - But 11 uliitd ail» 
e^ttifiil to 1 ten and i iEmIt ; therdforie, we set doWn 1 in' 
thi^ place of units, dnd I in the'plarce Of tens. The sunt 
^ the tens is 12. But iS tens aire equ^ to 1 htmdred,' 
afnd 2 tens; so that 1 is set down in the hundred's pAace^ 
and 2 in the ten's place.' ^he dxinl bf the hundreds is 14. 
'f he 14 hundreds are equal to 1 ihou^and, and 4 Inindreds f 
9p that 4 i^ set doWn ii^ the place of hundreds, a«d liflt 
^^/>^ac^ 0^ thousttnd^. 'Thesum df Aetsenumberti 1531^ 
is ^e sum sought ' 
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OPERATION' 
894 

637 
1531 



The example may be done is another way, thus . 

Having set down the numbers, as before, 

w^ say, 7 und 4 are 1 1 : . w» s«t^ dawQ 1 in 

t^e units place, and write the 1 ten wider 

the 3 in the column of tens* . .We, then say, 

1 to 3 is four, an4 9 are 13. We set down 

the three in the tens place, and write. the 1 

hundred under the 6 in the column of hundreds. We 

.then add the 1, 6, and 8 together, for the hundreds, «^vi 

find the entire sum 1531, as before. 

When the sum in any one of the columns exceeds 10, 
or an exact nombet of tens, the excess must be written 
down, and a tiumber equal to the number of tens, added 
to the next lef^ hand column. 

. This is called carrying to the next column. The num- 
ber to be carried may be written under the column or 
remembered and added in the mind. From these iUus- 
trations we deduce the following general 

, -. - • . ■ jrCTLBi .*■•. 

^ 14. I. Set down the numbers to be added, lafnits undm 
units, tens under tens, hundreds under, hundreds, ^c, and 
draw a line beneath them, 

H. Begin at the foot of the unif^ column, and add tip the 
figures of that column. If the sum can be expressed by a 
single Jigtire, write it beneath the line, in the unifs place. 
But if it cannot, see how many tens' and how many units it 
contains. Write down the units in the unites place, and 
carry as many to the bottom figure of the second column as 
Ihere were tens in the sum. Add up that column y set 4awn 
the sum and carry to the thitd column as before* 

III. Add each column in the same way, and set down the 
mUire sum of the last column, 

Q. How do you set down the numbers for addition ? Where do 

{Oa begin to ada ? If the sum of the first column can be expressed 
J a single figure, what do you do with it 7 When it cannot what M 
jroii write down 7 What do you then add to the tvvxX. ^\nKsv^ ^^^KVfKk 
yott add the tens to the next column, w\\al \a \1 fsoZ^^'X ^HTViaX ^ Y*^ 
m. ^wn when you come to the last co\\ixna'\ 
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OPBRATION. 
375 

6321 
598 



7294 
II 



EXAMPLES. 

1 What iB tke sum of the numbers 375, ^8fil and 596. 

In this example, the small figure placed 
under the 4, shows how many are to be 
carried from the first column to the second,' 
and the small figure nnder the 9, how many 
are to foe carried from the second column 
to the third. 

In like manner, in the, examples foelow, the small 
figure under ^ach column, shows how many are to be 
carried to the next column at the left. Beginners had 
better set down the numbers to be carried as in the 
example* 

(2.) (3.) (4.) 

96972 9841672 81325 

• 3741 793139 6784 

9299 888923 2130 



Sum 110012 

99S1 



Sum 11523734 



SSllll 



Sum 90239 

1110 



PROOF OF ADDITION. 



Jl ft. Begin at the right hand figure of the upper line, 
add all the columns downwards, carrying fropn one 
column to the other, as before. If the two result agree 
the work is supposed right. « 

BECOND PROOF. 

Draw a line imder the upper number. Add the lower 
numbers together, and then add their sum to the upper 
number. If the last sum is the same as the sum total, 
first found, the work may be regarded as right 

Q. What do the Boiall figiires under the columns denote 7 How 
^ you prove addition bv the first method ? How do you prove addition 
by the secoiKd neUiod 7 



ADPITIW OF SUIPU JNimifU. 



BXAKPLSft. 



(1.) 

345781 


(2.) 
223451 


(3.) 
234561 


3760 


67890 


78901 


87 


8752 


23456 


328 


340 


78901 


17 


y 350 


> 23456 


327 


78 


78901 


Sum 39087 


Sum 99755 


Sum 307071 


45Q9^ 


77410^ 


283615-' 


Proof 39087 


ftoof 99755 


Proof 307071 


(4.) 
672981043 


(5.) 
91278976 


(6.) 
8416785413 


67126459 


7654301 


6915123460 


39412767 


876120 


31810213 


7891234 


723456 


7367985 


109126 


31309 


654321 


84172 


4871 


37853 


72120 


978 


2685 


787676921 


100570011 


15371781930 



7. Add 8635, 2194, 7421, 5063, 2196, and 1245 Uh 
gether. Ans, 26754. 

a Add 246034, 298765,47321, 58653,64218,5376, 
9821, and 340 together. Ans. 73052a 

9. Add 27104, 32547, 10758, 6256, 70432.1, 730491^ 
2787316, and 2749104 together. Ans, 7047897. 

10. Add 1, 37, 29504, 6790312, 18757421, and 26<l 
together. Ans, 25577548i 

11. Add 562163, 21964,56321, 18536,4340, 279, «ad 
83 together. Ans. 663686. 

12. What ie the sum of the followktg numbers : viz., 
Seventy-fiTe ; one thousand and ninety-five ; six thousand 
four hundred and thirty-five ; two hundred and sixty-seven 
thousand ; one thousand four hundred and fi^-fi^ia^ 
twenty seven millions and eighteen ; two hundred «a& 
seventy millions and twenty-seven ikioxx^ax^^. 



iM iDBrnoN or simple j^umbers. 

API»LICATI0N8. 

• 

1. How inany days are there in the twelve callendar 
months ? January has 31, February 28, March 31, April 30. 
May 31, June 30, July 31, August 31, September 30, Octo- 
ber 31, November 30, and December 31. Ans. 365 days. 

2. A merchant on settling his accounts finds that he 
owes A 60 dollars, B 150 dollars, C 240 dollars, and to D 
100 dollars. How much does he owe in all? 

Ans. 550 dollars. 

3. What is the total weight of seven casks of merchan- 
dise : viz. No- 1, weighing 960 pounds, No. 2, 725 pounds, 
No. 3, 830 pounds,*No. 4, 798 pounds, No. 5, 698 pounds. 
No. 6, 569 pounds, No. 7, 987 pounds ? 

Ans. 5567 pounds. 

4. A man borrowed a sum of money and paid in part 
267 dollars, and afterwards paid the remainder 325 dollars : 
How much did he borrow ] Ans. 592 dollars. 

5. At the Custom House^ on the first day of June, thero 
were entered 1800 yards of linen ; on the 10th, 2500' 
yards ; on the 25th, 600 yards ; on the day following, 
7500 yards ; and on the three last days of the month, 1325 
yards each day: What. was the whole amount entered 
during the month ? Ans. 16375 yards. 

6. A farmer has his live stock distributed in the follow- 
tag manner: in pasture No. 1, there are '5 horses, 14 
cows, 8 oxen, and 6 colts ; in pasture No. 2, 3 horsea, 4 
colts, 6 cows, 20 calves, and 12 head of young cattle ; In 
pasture No. 4, 320 sheep^ 16 calves, 2 colts, and 5 head 
of young cattle. How much live stock had he of each 
kiad, and how many head had he altogether ? 

Ans. 8 horses, 20 cows, 8 oxen, 12 colts, 36 
calves f 17 head of young cattle, and 820 
sheep. Total live stock, 421 head. 

7. What is tlie interval of time between a transaction 
Dviiich happened 125 years ago, and one that will happen 
267 years hence \ Ans. 392 years 

8. An army consists of 4000 foot soldiers, 4006 cavalry 
Qt horse, 3093 ardileiy-men, 1224 liftemeii, 1400 pioneers 



A0^«rmyT Ans. 13923. 

fe. The mail i^iat6 fmm Albany to New-York is 144 
milieu, from New-York to Philadelphia 9m() miles, ''^om .; 
Philadelphia to Baltimore 98 miles, and from Baltimore to 
Washifigton City 38 miles : What is the distance from 
SM»auy to Washington ? Ans. 370 miles. \ 

10. Suppose a man was born on -he 1st of January, ' ' 
iOim : When will he be 85 years oltl? Ans. In 1880. ^^ 

11. A man dying leaves his only daughter nine hundred ';. . 
md ninety -nine dollars, and to each ^ three sons two 
liundred dollars more than he left the daughter. What -"• 
floras each son's portion, and what the amount of the wholf* ". 
isMalel M i Each sdn's part 1199 «fo//flrj. - 

^»^' ^ Whole estate 4596 dollars. V 
' 12. What was the whole number of inhabitants in the \ * 
(Jrated States in 1830; there being in Maine 399,955;- ;>' 
New Hampshire 269,328; Vermont 280,652 ; Massa- /f 
chusetts 610,408; Rhode Island 97,199; Connecticut • 
207,675; New York 1,918,608; New Jiersey 320,823; • 
Pehnsj'lvania 1,348,233; Delaware 76,748; Maryland ^ 
C47,040: Virginia 1,211,405; North Carolina 737,987 ; '\ 
South Carolina 581,185; Georgia 516,823 ; Alabama 
309,5^7 ; Mississippi 110,357; Louisiana 215,739 ; Ten- -^ 
nessee 681,904 ; Kentucky 687,917 ; Ohio 937,903 ; In- ' 
diana' 343,031; Illinois 157,445 ; Missouri 140,455; ^ 
Michigan Territory 31,639 ; Arkansas 30,388; Florida ^^ 
34,^30; District of Columbia 39,834 ; Naval Service ' 
5,602.' ' jln*; 12,840 540. "" 

. - J , , I^ 



SUBTRACTION OF SIMPLE NtTMBERS. > '^ 

^1^. John has 6 apples and Charfe;s has 4. How '>; 
many more apples has John than Charles I \- Ans. 2. '•• 

Two is called the difference between the number of ap- ' 
pl6s which John has, and the number of apples which 
Claries has.. ; ' * 

: Subtraction is fin^iingi ijie^ ^fferews^ betaeeea tMM 
immbers, ■ .. ^. . . , . >, .^. ■ .,.-. .^ .^ ■■. ^■^■■ ;.':..:, .:^''- 



V 



iff 



Thia. kffger of the twmmibi$^ ii called JJ^miuud n d, 
the lesser is called the suhtraliendy Ik&d their differenciQ) is 
called the remainder, ', 

Q. What is Subtraction? What is the larger number called 
What is the smaller number called ? What is the difierence called ? 

^17. James has 8 pears and gives 5 to William : how 
many hsts he left ? Ans^^ 3 

Q. Which number is the mimiend? Which the subtrdiend ? WUd) 
the remainder ? >. , \ 

§ 18. The sign — , is called minus, a term signifying 
less. When placed between two numbers it denotes that 
the one on the right isto be taken from the one on the left. 

Thus, 6— 4 ==2, denoted that 4 is to be taken from 6. 
Here 6 is the minuend, 4 the subtrahend, and 2 the re- 
mainder. ' . 

When the.nurtibers are small, their difference is appa- 
rent, and instead of saying, 6 minus 4 equals 2, we say, 4 
from 6 leaves 2. , : 

Q. What is the sisl of subtraction ? Whait is it called ? What^oes 
Che term sifflixfy? When placed between two numbers what docs it 
denote ? W hen the numbers are small liow do you read them, as .6 -^ 4 ? 

■' ■ ' ' '' 

^19. The following table should be committed to 

memory, and read, two from two naught remains ; two from 

three, one remains, &c. 

SUBTRACTION TABLE. 

2—2 = 3—3=0 .4—4 = 5-^5 = 

' .3—2 = 1^ '4-3 = 1 5—4 = 1' 6—5 = 1 

,. 4-2=2 .5—3 = 2 6-4=2 . 7-5=2 

6-2 = 3 6-3 = 3 . 7-4 = 3 8— 5:?5^3 

6-r.2=4 7-3=4 . 8-4=4 . 9-5=4 

... 7—2 = 5. 8—3 = 5 9—4=5 10—5=5 

8-2=6 9-3=6 10-4=6 11-5=6 

9-2=7 10-3=7 11-4=7 12-5 = 7 

. 10—2 = 8 . 11-3 = 8 12-4 = 8 13—5 = 8 

;, 11-2 = 9 / 12-3 = 9 13-4 = 9 14-5 = 9 

I2-^2=:10 13-3 = 10 14-4 = 10 15-5 = 10^ 



■' .Jl 
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6 

7- 
8 
9 
10 
11. 
12 
13 
14. 
15- 
16 



.6=0 
■6-1 
6=2 
6=3 
■6=4 
6=5 
6=6 
•6=7 
6=8 
6=9 
-6=10 



7—7=0 

8—7=1 

9-7=2 

10-7=3 

11-7=4 
12—7=5 
13—7=6 
14—7=7 
15-7=8 
16-7=9 
17—7 = 10 



8— B: 

9-8: 
10^8: 
11-8: 
12-8: 
13-8: 
14—8: 
15 — 8: 
16-8: 
17-8: 
18-8: 



:1 
:2 
:3 
:4 
:5 
:6 
:7 
:8 

9 

:10 



10--9: 
11-9: 
12-9: 
13-9: 
14—9: 
15 — 9: 
1:6-9: 
17-9: 
18 — 9: 
19-9: 



:1 

2 
3 

A 

:6 
:6 
:7 
:8 
r9 
:10 



12 
12 
15- 
11- 

18- 
25- 



-2 

-3: 
4: 
6: 
9: 
8: 



:10 

: how many? 
; how many? 

how many ? 

how many ? 

how many ? 



17—7= 
16-8= 
19—9= 
20—4= 
13—7= 
14-2ii= 



how many ? 
how many ? 
how many? 
how many? 
how many ? 
how many ? 



EXAMPLES. 



1. From the number 869 ^tract 327. 

We begin at the right haricTfigure 
of the lower line, and say, 7 from 9 
leaves 2 : set down the 2 under the , 
7. Proceeding to the next column, 
we say, 2 from 6 leaves 4 ; set down 
die 4, and then say, 3 from 8 leaves 5. 



OPERATION. 
869 Minuend. 
327 Subtrahend. 

542 Remainder. 



OPERATION. 



08 



5 



Thus, 542 is the 
remainder, or true difference between the numbers. 

2. From 654 subtract 472. 

Beginning at the lower figure on the 
right, we say, 2 from 4 leaves 2 : set 
down the 2. Atthe next step we me^t 
a difficulty ; for, we cannot subtract 7 
from 5. We avoid this difficulty, thus. 
Ten unit^ in the second place are equal 
to one unit of the third place ^ 8. 
Therefoire, if we add 10 to the 5 and' 
diminish 6 by 1 the vahie^ of thenpper 
iipe will not be changed. The nnmbexs ax^ ^o NqfiX\«ft."^v 
hftrrghit. 



OD 



654 5154 
47 2 4 72 

182 1 62 



1S6 
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OPERATION. 



c » 



2 



|j|§ 

6354 
4627 



a JS S 9 

513414 
4 62 7 



Now, histead of saying 7 from 5, we say, 7 from 15 
leaves 8 : set down the 8, and then say, 4 from 5 leaves 
1. The remainder is, therefore, 182. 

Now, if instead of diminishing the 6 by 1, we had in- 
creased the 4 under it by 1, and subtracted 5 from 6, the 
remainder would have been the same. Therefore, 

When a figure of the subtrahend is greater than the one 
directly over it, suppose 10 to be added to the ni^Tper Jlgure, 
Let the lower figure be then taken from the number thtcs 
arising, and add 1 to the next figure of the subtrahend 
before it is subtracted from the figure directly above it. 
This is called borrowing 10. 

Q. When a figure of the subtrahend is greater than the one of tba 
minuend directly above it, what do you do ? What is this called? 

3. From 6354 subtract 4627. 
In this example, we say, 7 from 

14 leaves 7 : 1 carried to 2 is 3, 
3 from 5 leaves 2 : 6 from 13 
leaves 7 : 1 carried to 4 is 5, 5 
from 6 leaves 1. The renj^inder, 
therefore, is 1727. 

4. From 60204 subtract 32861. 
In this example, we say, 1 from 4 

leaves 3 : 6 from 10 leaves 4 : 1 carried 
to 8 is 9, 9 from 12 ' leaves 3 : 1 carried 
to 2 is 3, 3 from 10 leaves 7 : 1 carried 
to 3 is 4, 4 from 6 leaves 2. 

From these examples, we may deduce the following 
general 

RULE. 

§ 20. I. Set down the less number under the greater ^^ 
that units shall fall under unitSf tens under tens, hundred9 
wu^r hundreds, 6fc., and draw a line beneath them. 

II. Then, beginning at the right hand, subtract eoet 
figure from the one directly over it, and set down the r9 
mmnder, 

II. But if the upper figure be the least, suppose it to kB 

dffcreased ^ 10 p* then make the subtraction, set down the 

f^ftnamder^ and carry 1 to (2ie next Jlgiure of the subtraliend. 



172 7 1 72 7 



OPERATTOK. 

60204 
32861 

27343 
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»ROOT. 

Add the remainder to the subtrahend. If their sum is 
equal to the minuend the work may be regarded as riglit. 

Q. Hqw do you set down the numbers for aubtn^ction ? Where dD 
you begin to subtract ? How do you subtract ? How do you prove 
«rii>traction ! 



EXAMPLES. 



Minuends 
Subtrahends 

Remainders 

Bmofe. 



(1.) 
8592678 

1078953 
7513725 
8592678 



(2.) 
67942139 

9756783 



58185356 



67942139 



(3.) 
219067803 
1042021^ 

1 14865607 

219067803 



(4,) (5.) ,(6.) 

10000 30000 67987 

. ^ 4 99^9 . 40000 

RemeindepB 9996 50001 27987 



(T.) (8.)' 

100000 87000 

_!. 1Q09 

99999 85991 



■^ 



Ans. 260822. 
Ans, 3935621. 



0. Prom 269^7804 take 23f6993. ' 

' 10. From 3762162 take g2e'541. 

.11. From 78213609 take 27821890. Ans. 50391719. 

it 12. From thirty thousand apd ninety-seven, take on^ 
tbcjs^gand six hundred and fifty-four. An^. 28443. 

.. 43U FroiQ.. one JmifdrcHpl utiUic^ tyro hundred and forty 
S(vy»n thot^saQdy ta]i« pne milli^ fpx huj(fdred and xiine., 
; • r / V V ' :: : . .' V^. , :. , 4»^ 99246591. 

.m14'. Butoaqt M^&oia^eineiixyyiUi^- .^,AaiSp, 99^99^ 



K* 



*' V' » 



^ABpj^iq^xioifs. 



1.' Sapp6se Jobn were bdcA in eigbt^^a huridf«d an^j 
fifteen, and James in eighteen hundred and (y^entyt-j&vo^ 
ifhafr is the dtfS^renee of teir ageai.? . Ans. IQifeanu 

2. A man was bom in I7&5 : wh^t was his. age in 1830} 

MS' 45 y&arsif 

3- Suppose I Itend a man 1565 dolltws, tcivii. Vifc ^\^%^ 
miBg me 450 dollars : Jhow inlK5l^kadL\v^ ^ix^ t^^^ 
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' 4. In five bags are difTerent sums of money to the 
amount in all of 1000 doUaps. In the first there are 100 
dollars ; in the second, 314 dollars ; in the third, 143 
dollars ; and in the fourth, 209 dollars : how many dollars 
does the fifth contain ? Ans. 234 dollars. 

5. America was discovered by Christopher Columbus in 
the year 1493. What number of years has since elapsed ? 

6. George Washington was born in the year 1732, and 
died in 1799 : how old was he at the time of his death ? 

Ans, 67 y^ars. 

7. The declaration oi independence was published 
J4ily 4th, 1776 : how many years to July 4th, 1638 ? 

Ans. 62 pear^ 

8. By the census of 1830, it appeared, that the white 
papulation of the United States was 10,526,248, and the 
number of blacks 2^328,642 : how much did the white 
population exceed the black 1 Ans, 8,197,606. 

9. In 1830 there were in the State of New York 
1,918,608 inhabitants, and in the State of Pennsylvania 
1,348,233 inhabitants : how many more inhabitants wem 
ttiere in New York *than in Pennsylvania ? Ans. 570,375. 

10. The revolutionary war began in 1775 ; the lafis 
war in 1812 : what time elapsed between their com-if 
mencements ? Ans, 37 yeof^ 

11. In 1830 there' were in New York, (which is t}m 
largest city in the United States,) 207,021 inhabitant^ 
stnd in Fhihrdelphia^ (the ii^xt largest ohy,) 161,412: 
hbw many flaofe inluLlMtsatt were ^ere in New Yorlb 
timi in Philadelphia ? A»s. 4^fi&k 

12. A man dies worth 1200 dbllais; tie leaves 504 to 
Ms daughter, and the remainder to his son : what was the 
son's portion ? Ans. 696 dollata. 

13. Suppose 4 gentleman has 4n income of 3090 doi- 
Isrs a year, and pays for taxes 150 dollars, and expends 
b^des 253 dollars : holv much does he lay up ? 

Ans. 2687 doliars. 

24. A merchant boiiglit 500 bnrrels of flour for aSOD 
dl^rs; be Bold MO barrels fox ^000 4q\\xi%; l^toiv manf 
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bflmrei« i«maiiied on Innd, and how much mast he sell 
them fot, that he may lose nothing ? 

Ans, 250 barrels remained, and he 
. ; must sell for 1500 dollars. 

APPLICATIONS IN ADDITION A.ND SUBTRACTION. 

1 . A merchant buys 19576 yards of cloth of one person, 
27580 yards of another, and 375 yards of a third : he sells 
1056 yards to one customer, 6974 yards to another, and 
10462 yards to a third: hoif«^ many yards has he re- 
maining? Ans, 29045. 

2. A pefsoa hc^rrowed of his neighbour at one time 
355 dollars, at aoother time 637 dollars, and 403 dollars 
at another time : he then paid him 977 dollars. How 
much did he owe hiiQ ? Ans. 41S, 

3. I have a fortu&e of 2543 dollars to divide among my 
fo«ir sons, James, John, Henry, and Chaiies. I give 
James 504 dollars, John 600 dollars, and Henry 725 : 
how much remains for Charles ? Ans. 714 dollars. 

4. I have a yearly income of ten thousand dollars. 1 
pay 275 for rent, 220 dollars for fuel, 35 dollars to the 

tor, ajttd 3675 dollars for all my other expenses : how 
lich have I left at the end of the vear ? Ans, 5795. 

5. A man pays 300 doUars for 100 sheep, 95 dollars 
for a pair of oxen, 60 dollars for a horse, and 125 dollars 
for a chaise. He gives in return 100 bushels of wheat 
worth 1'25 dtiHars, a eow worth. 25 dollars, a colt worth 40 
dollars, and pays the resfit m cash : what amount of pooney 
dioes he pay 1 Ams. 390 dollars. 




MULTIPLICATION OF SIMPLE NUMBERS. 

^ 2].« If Charles gives 2 cents apiece for two oranges : 
how much do they cost him ? Ans. 4 cents. 

If Charles gives 2 cents apiece fox ^ ot^^v^^^ \ "^-^ 
mach do they cost him T Aj"^^* ^ cwX^* 
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If be gived 2 cents apiec9 fbr 4 onnges : how much 
do they cost him ? Ans. 8 eenis* 

If he gives 2 cents apiece for 5 oranges : how much 
do they cost him? Ans. 10 cents. 

The cost in each case, may be obtained 1>y adding tho 

price of the separate oranges ; thus, 

,. ■ , . ^ ^ _' 

2+2=4 cents, the. cost of 2 oranges,, , 

2 4- 2 + 2 =: 6 cenis, tl^ ^ost of 3 prang.^, . . 

2+2+2+2=8 cents,. the icost of 4 oranges, 

2+2+2+2+2 = 10 ceats, the eost of 5 oranges. 

In the first case 2 is repeated twd tipihs, in the s^ohd 
case it is repeated three tirkes, in the third, fout timeSj 
and in the fourth it is repeated jive times ; and in a similat 
manner any number may be repeated as often as w^ 
please by adding it continually to itself. 

Multiplication is a sliort metliod of repeating ai» 
number as many times as there are units in ahother. 

The number to be repeated is called the multiplicand. 

'*' The number denoting how many times the multipj^and 
is to be repeated, is called the multiplier. 

The number arising from repeating the multiplicand as g 
many times as there are units in the multiplier, is called 
the product. 

The multiplicand and ipuitipli^r are palled factors^ or 
producers of the product. , > ^ 

The sign x , placed between^twad numbers, denotes th:^ 
they are to be multiplied togethei^. It is calledt the sigf^ 
of multiplication. 

Q. What is multiplication ? What is the ftunniber called which is to 
be repeated ? What does the multiplier denote ? What is the product? 
In the case of the two oranpa, which ia th« multiplicand ? Whidi w 
the multiplier? Which is the product? In the case of three orangey 
which is the multiplicand, whicn the multiplier, and which the product? 
What are the multiplicand and multiplier call^? How do you ^oilote 
that two numbers are to be multiplied together? What » tbe0g|i 
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MULTIPLICATION TABLE. 



1 times 
I times 
1 times 
1 tildes 
1 times 
1 timies 



i 
1 
1 
1 
1 
1 
1 



times 
times 
times 
times 
times 
times 
times 



is 

1 is 

2 is 

3 is 

4 is 

5 is 

6 is 

7 is 

8 is 

9 is 

10 is 

11 is 

12 is 



2 times 
2 times 
2 times 
2 times 
2 times 
2 times 
2 times 
2 times 
2 times 
2 times 
2 times 
2 times 
2 times 



are 

1 are 

2 are 

3 are 

4 are 

5 are 

6 are 

7 are 

8 are 

9 are 

10 are 

11 are 

12 are 





1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

II 

12 





2 

4 

6 

8 

10 

12 

14 

16 

18 

20 

22 

24 



3 times 
3 times 
3 times 
3 times 
3 times 
3 times 
3 times 
3 times 
3 times 
3 times 
3 times 
3 times 
-3 times 



are 

1 are 

2 are 

3 are 

4 are 

5 are 

6 are 

7 are 

8 are 

9 are 

10 are 

11 are 

12 are 





3 

6 

9 

12 

15 

18 

21 

24 

27 

30 

33 

36 



4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 



times 
times 
times 
times 
times 
times 
times 
times 
times 
times 
times 
times 
times 



Oare 

1 are 

2 are 

3 are 

4 are 

5 are 
Oare 

7 are 

8 are 

9 are 

10 are 

11 are 

12 are 




4 
8 
12 
16 
20 
24 
28 
32 
36 
40 
44 
48 



5 
5 
5 
5 
5 
5 
5 
6 
5 
5 
5 
5 
5 



times 
times 
times 
times 
times 
times 
times 
times 
times 
times 
times 
times 
times 



are 

1 are 

2 are 

3 are 

4 are 
6 are 

6 are 

7 are 

8 are 

9 are 

10 are 

11 are 

12 are 




5 
10 
15 
20 
25 
30 
35 
40 
45 
50 
55 
60 



6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 



times 
times 
times 
times 
times 
times 
times 
tiroes 
times 
times 
times 
times 
times 



are 

1 are 

2 are 

3 are 

4 are 

5 are 

6 are 

7 are 
6 are 
9 are 

10 are 
.11 are 
12 are 




6 

12 
18 
24 
30 
36 
42 
48 
54 
60 
66 



7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 



times 
times 
times 
times 
times 
times 
times 
times 
times 
times 
times 
times 
times 



are 

1 are 7 

2 are 14 

3 are 21 

4 are 28 

5 are 35 

6 are 42 

7 are 49 

8 are 56 

9 are 63 

10 are 70 

11 are 77 

12 are 84 



8 times are 

8 times I are 8 

8 times 2 are 16 

8 times 3 are 24 

8 times 4 are 32 

8 times 5 are 40 

8 times 6 are 48^ 

8 times 7 are 56 

8 times 8 are 64 

8 times 9 are 72 

8 times 10 are 80 

8 times 11 are 88 

8 times 12 are 96 



9 times are 

9 times 1 are 9 

9 times 2 are 18 

9 times 3 are 27 



9 times 4 are 36 

9 times 5 are 45 

9 times 6 are 54 

9 titfies 7 are 63 

9 times 8 are 72 

9 times 9 are 81 

9 times la are .^ 

__ 9 times 11 are as 
1^\ ^ Vvnv&^V^'gx^'V^ 
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10 times 


Oare 





11 times 


are 





12 times 


arc 





10 times 


1 are 


10 


11 times 


1 are 


11 


12 times 


1 are 


12 


10 times 


2 are 


30 


11 times 


2 are 


22 


12 times 


2 are 


24 


10 times 


3 are 


30 


11 times 


3 are 


33 


12 times 


3 are 


36 


10 times 


4 are 


40 


11 times 


4 are 


44 


12 times 


4 are 


48 


10 times 


5 are 


50 


11 times 


5 are 


55 


12 times 


6 are 


60 


10 times 


6 are 


60 


11 times 


6 are 


66 


12 times 


6 are 


72 


10 times 


7 are 


70 


11 times 


7 are 


77 


12 times 


7 are 


84 


10 times 


8 are 


80 


11 times 


8 are 


88 


12 times 


8 are 


96 


10 times 


9 are 


90 


11 times 


9 are 


99 


12 times 


9 are 


108 


10 times 10 are 


100 


11 times 10 are 


110 


12 times 


10 are 


120 


10 times 11 are 


110 


11 times 11 are 


121 


12 times 


11 are 


132 


10 times 12 are 


120 


11 times 12 are 


132 


12 times 


12 are 


144 



EXAMPLES. 

1. Let it be required to multiply 4 by 2. Here 4 h 
the multiplicand and 2 is the multiplier, and it is required 
to find the product, which is the number arising from re- 
peating 4 two times. 

OPERATION. 

The product of 4 by 2 is found 
• by multiplication, or by adding 
two 4's together. 



all 

4x2 =£ Product. 

2. Let it be required to multiply 4 by 3, and also to 
multiply 5 by 3. 



•§• -S" 4 
3 



OPERATION. 




12 Product. 



OPERATION. 



I 

% 

-a 



2 



r 5 

5 



5x3 = -{ 5 

15 Product. 



From these examples we see, that the product of 4 

multiplied by 3 is 12, the number which arises from add*- 

iDg three 4's together ; and that the product of 5 by 3 is 

equal to 15, the number which arises from adding three 

^'s together* 
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We see ffom Ihe above examples, that any product may 
be found by setting down the multiplicand as many times 
as there are units in the multiplier, and adding all the 
numbers together. 

Multiplication is therefore a short method of addition. 

Q. Hew may any product be found ? What may multipUcatkm.be 



OPERATION. 
5 

f " • ^ III 

ri 1 1 1 1 
^5 1 1 1 1 1 

Ll 1 1 1 1 



^32. In the example in which 

5 was muUiplied by 3, the pro- 
duct was 15. Now, had we raul- 
tlfl^i 3 bjr 5, the product would 
still have been 15. For, place as 
many ones in each horizontal row 
AS these are pnits in the multipli- 
eand, and make as many rows as there are units in the 
jBuUifrii^r; the product will then be equal to the whole 
number of ones : viz., 15. But if we consider the num-^ 
ber 9f* ones (3) in a vertical row to be the multiplicand, 
and the number of vertical rows (5) the multiplier, the 
product will still bo the whole number of ones : viz., 15. 
Hence, . 

Either of the factors may he used as the multiplier wiift- 
#iCjC ^^Uring the product. For example, 

3x7=7x3=21: also, 6x3=3x6=18. 

9x5=5x9=45: also, 8x6=6x8=48. 

and, 8x7=;7x8=56: also, 5x7=7x5=35. 

Q. Is the product of two numbers altered by changin^p the multipEr 
cai^ into the multiplier, and the multiplier into the mulUplicand ? I^ 
7 multiplied by 8 the same as 8 multipUed by 7 ? 

3. Multiply 236 by 4. 

First set down the 236, then place 
thet 4 under th^ unites place 6, and draw 
a line beneath it. Then multiply the 

6 by 4 : the product is 24 units; set 
tliem down. Next multiply the 3 tens 
by 4.: the product is 12 tens ; set down 
the 2 under the tens of the 24, leavmg 
the } to the left, which is the place o^ 



OPERATION. 

236 
4 
24 units. 
12 tens. 
8 huodcodfl^ 



\^^. 
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OPERATION 

236 
944 



OPERATION. 
627 

84 

2508 . 
5Q16 .. 

52668 



hundreds. Next multiply the 2 by 4 : the product is 8, 
which being hundreds, is set down under the 1- Th« 
The sura of these numbers, 944, is the entire product. 

The product can also be found, thus : 
say 4 times 6 are 24 : set down the 4, and 
then say, 4 times 3 are 12 and 2 to carry 
are 14 : set down the 4, and then say, 4 
times 2 are 8 and 1 to carry are 9. Set 
down the 9, and the product is 944 as before. 

4. Multiply 627 by 84. 
Multiply by the 4 units, as in the last 

example. Then multiply by the 8 tens. 

The first product 56, is 56 tens ; the 6, 

therefore, must be set down under the 0, 

which is the place of tens, and the 5 car- 

lied to the product of the 2 by 8. Then 

multiply the 6 by 8, carrying the 2 from 

the last product, and set down the result 50. ^The sui^ 

of the numbers 52668, is the required {^oduct. 

5. Multiply 506 by 302. 
In this example, we say, 2 times 6 are 

12 : then set down the 2, and say, 2 times 

are and 1 to carry make 1. Set down 

the 1, and say, 2 times 5 are 10 : set down 

the 10. Then beginning with the 0, we 

say, times 6 is : set down the 0. Then 

say, times is ; set down the 0, and 

iheii say, times 5 is 0. Then multiply 

by the 3 hundreds and set down the first figure 8 in the 

place of hundreds, and place the other figures to the lefl. 

When an appears in the multiplier ^ we need hot rml- 
tiply hy it, since each of the products is ; hit tchen ice 
multiply hy the next figure to the left, we must observe tS sei 
the first figure of the product directly under its multiplier. ' 

Thus, We have placed 8 directly under the multiplier 3. 

Q. When an is found in the multiplier need you multiply by itT 
When you multiply by the next figure to the lefl, where do ycMi place 
i^^rst figure ot the piodncXl . 



OPERATION. 
506 
308 



000 
1518 

152812 
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' CASE I. 

§ 23.. When the multiplier does not exceed 13. 

RULE. 

' L Si^ deiwn the multiplicand and under U set the muUi'- 

pli&r, so that units shaU fall under anits^ and draw a iina 

beneath, ■ "■ 

11. Multiply every figure of the multiplieand by the mnh 

tiplierj setting down and carrying as in addition. 





EXAMPLES. 




(1.) 

«67901 


278904 


(3.) 
678741 


(4.) 
3021945 


1 


2 


3 


4 


867901 


557808 


2036223 


12087780 


(6.) 
28432 


(6.) 
82798 


(7.) 
6789 


(8.) 
49604 


8 


9 


11 


12 


227456 


745182 


74679 


695248 



Q, When tli6 multiplirr does not exceed 1^ bow do you set it 
d^wn? How do yqu multiply by it ? 

caw: J|. ^ 

& 24. When the multiplier exceeds 1^. * 

RUli£. 

I. 8€t down tk^muUtplier under the fnultiplican&^ so that 
units shall fall uiMer unUSi tens under tens, 4*c., imd draw 
a fine beneath, 

H. Begift with the right kknifigUfFBy aM nmlHply <dl the 
figures of the multiplieand by each figure of tlwrnul^Her, 
and when any of the products exceed 9, set down and carry 
to the next product as in addition; observing to. writ/f the 
first figure of each product directly under its mukiplier, 
' III. Add up the several products and titeir sum wiU be 
the product sought, 

NoTB. There are three numbers itv ^^^ t^\ftl\^v-55^^ 
First, the multiplicand : Second, l\\e mwYu^^ve^ \ "aXi^ NS\\x^. 
Ibe product, -• ; ; * ^ 
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PROOF OF MULTIPLICATION. 

Write the multiplicand in the place of the multiplier, 

and find the product as before : if the two prdducts aoe 

the same, the work is supposed right. 

Q. When the mtiltiplier exceeds 19, how do yoa set it 4omi f Bsm 
d« you multiply by it ? How do you add up ? How roiuiy nuiBl»fi^ 
arethere in every multiplication ? Name thorn? How do you prove 
i»|iit^UcatioD. 

EXAMFLBS. 



1. Multiply 365 by 84 : also, 37864 by 209. 



(1) 


(2.) 


(3.) 


Multiplicand 365 


37864 


34293 


Multiplier 84 


209 


74 



(4). 
42 



470 



91 



1460 
2920 



340776 
75728 



Product. 30660 7913576 253768-3 4^^80822 



(5.) 
46834 
406 

19014604 



(60 
679084 
126 

85564584 



t7') 

1098731 
1987 

2183178497 



897143& 
10471 

93939864475 



9. Multiply 12345678 by 32. 

10. Multiply 9378964 l»y 42. 

11. Multiply 1345894 by 49. 

12. Multiply 576784 by 64. 

13. Multiply 596875 by 144; 

14. Multiply 46123101 by 72. 

15. Multiply 61835720 by 138. 

16. Multiply 718328 by 96. 

17. Multiply 7128368 by 1440. 
19. Mukipiy 6793634 by 918546. 

^4»^.62421J02428164. 

19. Multiply 86972 by 1208. 

20. Multiply 1055054 by 570. 

21 . Multiply 538S62 by 9258. 

22. Multiply 50406 by 8050. 

23. Multiply 523972 by 15276. 
J^4. Mvhipty 760184 by 16150. 



^n^: 395061696. 

Ans, 393916488. 

Au9. ^5949806. 

Ans, 36914176. 

Ans. 8595000a 

Ans. . 3320863272. 

Jm. 8162315048. 

Ans. 6895948& 

Ans. 10264849920. 



Ans. 105062176. 

Ans. 601380780. 
Ans. 4984155396. 

Ans. 40576830D. 
Ans. 8004196272. 
Ans. 12276971600. 



SJ. Multiply 1055070 by 31456. Ans. 3318828192(^ 



MULTIPLICATION OF SIMPLE NUMBERS. 49 

CASE III. 

^25. When the multiplier is 1 and any number of 
c4l>hers after it, as 10, 100, 1000, &c. 

Placing a cipher on the right of a number changes tha 
units place into tens, the tens into hundreds, the hundreds 
into thousands, &c., and therefore increases the number ten 
times. 

Thus, 5 is increased ten times by making it 50. So 
the addition of two ciphers increases a number one hun- 
dred times; the addition of three ciphers, a thousand 
times, 6fc, 

Thus, 6 is increased a hundred times by making it 600, 
and 5 is increased a thousand times, by making it 5000. 

Hence, we have the following 

RULE. 

Place on the right of the multiplicand as many ciphers as 
(here are in the multiplier, and the number so formed will be 
the required product, 

Q. If you place one cipher on the right of a number, what efiect has 
It on its value ? If you place two, what efiect has it ? If you place 
three ? And lor any number of ciphers, how much wili each incieate 
it ? How do you multiply by 10, 100, 1000, &c ? 

EXAMPLES. 

1. Multiply 254 by 10. Ans. 2540. 

2. Multiply 648 by 100 Ans. 64800. 

3. Multiply 7987 by 1000. Ans, 7987000. 

4. Multiply 9840 by 10000 Ans, 98400000. 

5. Multiply 3750 by 100. Ans, 375000. 

CASE IV. 

§ 26. When there are ciphers on the right hand of 
cne or both of the factors. 

RULE. 

Neglect the ciphers and multiply the significant fgures : 
then place as many ciphers to the right hand of the product, 
as there are in both of the factors, 

Q. When there are ciphers on the ngjaiViWi^ qH "Vi^^k^ ^^ Sa^jjc^ 
how do you multiply ? 
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(1.) 

76400 
24 

1833600 



EXAMPLES. 

(2.) 
7533000 

580 
4368560000 



(3.) 
416000 
357000 



4. 4871000x270000. 

5. 296200x875000. 

6. 3456789x567090. 

7. 21200x70. 

8. 359260x304000. 

9. 7496430x695000. 



148512000000 

Ans. 1315170000000. 

Ans. 259175000000. 

Ans. 1960310474010: 

Ans. 1484000. 

Ans. 109215040000. 
Ans. 5210018850000. 



CASE V. 



^ 27 . When the multiplier is a composite number. 

A composite number is one that may be produced by 
the multiplication of two or more numbers, which are 
galled the components or factors. Thus, 2x3=6. Here 
6 is the composite number, and 2 and 3 are the factors, 
or components. The number 16=8x2: here 16 is a 
compositjB number, and 8 and 2 are the factors ; and since 
4 X 4=16, we may also regard 4 and 4 as factors or com- 
ponents of 16. 

Q. What is a composite number? Is 6 a composite namber ? What 
are its components or &ctors ? What are the factors of the composite 
pufuber 16 7 What are the factors of the composite number 12 ? 

EXAMPLES. 

1 Let it be required to multiply 8 by the comppsite 
number 6, in which the factors are 2 and 3. 

8 






1 
1 
1 
1 
1 
1 



H2x8=16 
1 I 3 


8 
3 


Is^ « 


24 


U» 


2 

48 



// we write 6 horizontal lines with 8 units in each|,il 
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is evident tlkat the pioduct of 8 x&^48, Uie luiuiber of 
imits in all th& lines. ' 

But let us first connect the lines} in sets of 2 each, aa 
oftihe right ; there will then be in each set 8x2 = 16 ; 
or ^i€ units in each set. But there are 3 set»; hence, 
16x3=43) the number of units in all the sets. 

'if we divide the lines iato sets of 3 each, as on tho 
left, the number of units in each set will be equal to 
8x3=24, and there being 2 sets, 24x2=48, the wholo 
tt^nber. of units. As the same may be shown £br all 
nitknbers we have the following 

RULfi. 

""Whien the multipUer is a eomp'oMtit number'^ mmhiply^hy 
by each of the foetus in suecessum, and^ $ht itt$t jmodmsi 
mM he the entire ptvduet sought. ^ 

EXAlV^PLES. 

1. Multiply 327 by 12. • •> 

*The factors of 12, are 2 and 6, or they are 3 and 4, of 
they are 3, 2 and 2 : for, 2x6 = 12, 3x4=12, and 
3x2x2 = 12. , 



327 
6 

1962 


327 
3 

981 
4 


337 

'3 

9l81 
2 


Product. 3924 


3924 


1962 
2 

Fndsct. 3924 



2. Multiply 5709 by 48 ,' th^e feet^s being 8 and 6, or 

16 aaad 3. Ans. 274032. 

a Multiply 342516 by 56. Ans. 19180896. 

4. Molti|ily 300402 by 72. Ans. 160761M4. 

6. Multiply 937387 by 54. AnS. 50618898. 

6. Multiply 91 738. by 81; . AAs, 7430778. 

7. Multiply 3842 by 144. Ans. 553^48* 

APPLK3ATI0NS. '« 

K There are ten-^bags of coffee, e^ci\i cotiV-ixKvxs.^^ «a 
pMards: how mudi eo!l^Qfl!^is t^o¥e^m.«\)l^%^Ba%v^• 

A.ns. ^^^ •pou.tuSit' 
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2. Therd are 120 pieces of cloth each containing 37 
yards ; and 49 other pieces, each containing 75 yards : 
how many yards of cloth are there in all the pieces ? ' 

^A^. 4415 yafis. 

3. There are 24 hours in a day, and 7 days in a week: 
how many hours in a week ? Arts. 168 hours, 

4. A merchant buys a piece of cloth containing 97 
yards, at 3 dollars « yard : what does the piece cost mm ? 

AnJs, 291 dollars. 

5. A farmer bought a farm containing 10 fields ; thres 
oi the fields contained 9 acres each ; three other of the 
fields 12 acres each ; and the remaining 4 fields, each 15 
aetes : how many acres were there in the farm, and bow 
mueh did the whc^e cost at 18 dollars an acre ? 

^ . i The farm contained 123 oerait. 

'^^' } It cost 2214 dollars, 

0. A merchant bought 49 hogsheads of molasses, each 

containing 63 gallons : how many gallons of molasseis 

were there in the par<;el ? Ans. 3087 gallon$* 

7. Suppose a man were to travel 32 miles a day : how 
far vfOjM he travel in 365 days ? Ans. 11680 miles. 

8. In a certain city, there are 3751 houses. If each 
house on an average contains 5 persons, how many in- 
habitants are there in the town ? Ans. 18755 inhabitantsi 

9. When a person sells goods he generally gives with 
them a bill, showing the amount charged for them, and 
acknowledging the receipt of the money paid ; such bills 
are usually caitod Bills of Parcels, 

BILL9 OF P ASIC ELS. 

New-York, Oct. 1, 1838» • 
Jamss Johnson Bought of W, Sm$$h. 

4 Chests of tea, of 45 pounds each; at 1 doU. a poHodi 

3 Firkins of batter at 17 dolls, per firkin ... 

4 Boxes of raisins at 3 dolls, per box ..... 
36 Bags of coffee at 16 dolls, each . . . . • 
14 Hogsheads of mola9aes at 28 dolls, each. - - 

Amount 12U dollars. 

Rec^rei the mittotmt in Ml, . • ^ i 
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Hartford, N&v, 1, 1837. 
James Hughes Bought of W. JonH, 

27 Bags of coffee at 14 dolls, per bag 1 - - • 
18 Chests of tea at 25 ddlls. per chest - - - - 
75 Barrels of shad at 9 dolls, per barrel - - - . 
87 Barrels of mackerel at 8 dolJs. per barrel - - 
67 Cheeses at 2 dolls, each ---*--;.' 
59 Hogsheads of molasses at 29 dolls per hogshead. 

Amount 4044 dollars. 

Received the amount in full, for W. Jones, 

per James Cross. 
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OPERATIOIV^ ' 
12 

4 

8 Ist remaii), 
4 

4 2d reniain. 
4 

3d remaiiu 



^ 28. Charles has 12 apples and wishes to diiiiie 
lihem equally between his four brothers. 

He gives one to each, which takes 4. 
Siibtracting 4 from 12, 8 remains. He 
then gives another to each, which takes 
4 more. Subtracting this 4 from 8 leaves 
4. He then gives one more to each, 
which takes all his apples, and leaves 
nothing. He has then divided them 
equally, and found that 12 contains 4, three 
times, for he has three times subtracted 4 
from 12. 

Suppose he had 28 apples and wished to divide Uieiil 
eqnallv among 8 boys. ^ 

Givmg each one, would take 8 and 
leave 20. Giving each one, a second 
time, would take 8 and leave 12. Giving 
each one, a third time, would take 8 and 
leave 4. Hence, 8 is contained three 
times in 28, and there are 4 over. 

By continued subtraction we can al- 
ways find how many times one numViei \^ 
Qpntained in another, apd also, v/la^Lt \a 
left when it is not contained an exaci uvvtc^jex o^ >L\\ftft!^ 



O'^ERATION. 

28 

20 1st rcrfiain. 

1^ 2d remaiii^ 



54 
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We cap arrire at the same result by a shorter method, 
QiLUed Division, 

Division teathes the mQ,nner of finding how many tinne^ 
a less number is contained in a greater. It is a short 
method of subtraction. 

The less number is called the divisor. 

The greater number is calle4 the dividend. 

The number expressing how mapy times t]ie dividexid 
QCmtaios the divisor, is called the quotient. 

If there is a number left, it is called the remainder^ 
which is always less then the divisor. 

There are three signs used to denote division. They 
are the following. 

18-1-4 expresses that 18 is to be divided by 4. 
*jp expresses that 18 is to be divided by 4. 
4)18 expresses that 18 is to be divided by 4. 

When the last sign is used, a curved line is also dh^wn 

on the right of the dividend to separate it from the quo- 

iiant, which is generally set down on the right. 

Q. WhcaCharles divides 12 apples equally, among his four brofinn, 
bow man^ does he give to ctich ? How many times does l^ contaiii 
4 ? In dividing 28 apples equally among 8 boys, how many does each 
rtceive ? How ^rnany remain ? Which number is the dividend 7 
Which the divisor ? Which the quotient ? Which the remainder ? 
What does division teach ? WhaU^is the less' number called ? WHatt 
is the greater called? What is the answer called? Whot is the 
number called which is led ? Is this number greater or less than the 
diiusor ? How many signs are there in division ? Make them. 

^29. Let the following table be committed to memo^. 
U m. read 2 in 2^ 1 time ; 2 in 4, 2 time39 <^g> 

DIVISION TASIilB* 



2 m 2 1 time 


3 in 


3 I time 


4 in 4 1 time 


2 in 4 2 times 


3 in 


6 2 times 


4 in 8 2 times 


2 in 6 3 times 


3 in 


9 3 times 


4 in 12 3 times 


2 in 8 4 times 


3 in 


12 4 times 


4 in 16 4 times 


2 in 10 5 times 


3 in 


15 5 times 


4 in 20 5 times 


t' in 12 6 times 


3 in 


18 6 time^ 


4 in 24 6 times 


2 in 14 7 times 


3 in 


21 7 times 


4 in 28 7 times 


^hi-^ie 8 times , 


3 in 


24 8 times 


4 in 32 8 times 


2 in 18 9 times ] 


3 in 


27 9 limes 


\ 4 *\xk Z^ 9 times 
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65 



5 in 5 


1 time 


8 in 8 


1 time 


11 in 


11 f :imo 


5 in 10 2 times 


8 in 16 


2 times 


11 m 


%2 2 times 


5 in 15 


3 times 


8 in 24 


3 times 


11 in 


33 3 times 


5 in 20 


4 times 


8 in 82 


4 times 


U in 


44 4 times 


5 in 25 


5 times- 


8 in 40 


5 times 


11 in 


65 5 times 


5 in 30 


6 times 


8 in 48 


6 times 


11 in 


66 6 tinras 


5 in 35 


7 times 


8 in 56 


7 times 


11 in 


77 7 times 


5 in 40 


8 times 


8 in 64 


8 times 


11 in 


88 8 times 


5 in 45 


9 times 


8 in 72 


9 times 


11 in 


99 9 times 


6 in 6 


1 time 


9 in 9 


1 time 


12 in 


12 1 time 


6 in 12 2 times 


9 in 18 2 times 


12 in 


24 2 times 


6 in 18 


3 times 


9 in 27 


3 times 


12 in 


36 3 times 


6 in 24 


4 times 


9 in 36 


4 times 


12 in 


48 4 time* 


6 in 30 


5 times 


9 in 45 


5 times 


12 in 


60 5 times 


6 in 36 


6 times 


9 in 54 


6 times - 


12 in 


72 6 times 


6 in 42 


7 times 


9 in 63 


7 times 


12 in 


84 7 times 


6 in 48 


8 times 


9 in 72 


8 times 


12 in 


96 8 times 


6 in 54 


9 times 


9 in 81 


9 times 


12 in 


108 9 times 


Tin 7 


1 time 


10 in 10 


1 time 


25^ 


5 or V = 


Tin 14 


2 times 


10 in 20 


2 times 


36 — 


9 or ^7? == 


7 in 21 


3 times 


10 in 30 


3 times 


^''^^ • 


8 or V = 


7 in 28 


4 times 


10 in 40 


4 times 


72-^ 


7 in 35 


5 times 


10 in 50 


5 times 


64 -r- 


9 or V = 


7 in 42 


6 times 


10 in 60 


6 times 


60 — 


5 or V = 


7 in 49 


7 times 


10 in 70 


7 times 


^^ ^^ • 




7 in 56 


8 times 


10 in 80 


8 times 


96 : 12 or ff = 


7 in 63 


9 times 


10 in 90 


9 times 


108 : 12 or^^»~ 



1. Divide 86 by 2. 

Place the divisor on the left of the divi- 
dend, draw & curved line between them,, 
and a straight line under the dividend. 

Now, there are 8 tens and 6 units to be 
divided by 2. We say, 2 in 8, 4 times, 
which being 4 tens we write the 4 under 
the tens. We then say, 2 in 6, 3 times, 
i^hichare three units, and must be written under the 6^ 
The quotient therefore, is 4 tens and 3 units^ or 43. 

Q. When you divide 8 tens by 2, is iVie ^o^^lvclV NeoA-iR 
Wbea € unita are divided by 2, what is ^e c^wo^e&Xl 



OPERATION, 

ss 

2)86 
43 quotient 



56 
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OPERATiOK. 

3)729 
243 



2. Divide 729 by 3. 
In this example there are 7 hundreds 2 

ens and 9 units, all to be divided by 3. 
Now, we say 3 in 7, 2 times and 1 over. 
?et down the 2, which is hundreds, under 
tiip 7. But of tlie 7 hundreds there is 1 hundred or 10 tens 
sot yet divided. We put the 10 tens with the 2 tens, 
making 12 tens, and then say, 3 in 12, 4 times, and write 
the 4 in the quotient, in the ten's place ; then say 3 in 9, .3 
times. The quotient therefore, is 243. 

Q. When the 7 hundreds are divided hy 3, of what denomination is 
the quotient? To bow many tens is the undivided hundred equal? 
When the 12 tens are divided by 3, what is the quotient ? When the 
9 units are divided by 3, what is the quotient? 

3. Divide 729 by 9. 

In this example, we say, 9 in 7 we can- 
not, but 9 in 72, 8 times, which are 8 tens : 
then, 9 in 9, 1 time. 

The quotient is therefore 81. 

4. Divide 8040 by 8. 
In this example, we say 8 in 8, 1 time, 

and set 1 in the quotient. We then say, 
8 in 0, times, and set the in the quo- 
tient : then say, 8 in 4, times, and set 
the in the quotient : then say, 8 in 40, 5 times, and set 
the 5 in the quotient. The true quotient is therefore 1005. 

^ 30. It may be remarked that any number contains 1 
as many times as there are units in the number, or that 
if any number he divided by 1, the quotient will be equal to 
the number itself, 

Q. How many times will any naraber oontsin 1 ? If any number 
be divided by 1, what is the quotient ? 

CASE I. 

§ 31. Short Division, or when the divisor does not ex 
eaedl2. 

RULE. 

I. Set down the divisor on the left of the dividend, draw 
a curved line between them, and a straight line under the 
dmdemL 



OPERATION. 

9)729 
81 



OPERATION 

8)8040 
1005 
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II. Find how often the divisor is contained in the Itft 
hand figure or figures of the dividend, and place the figure 
so found under the straight line, for the first figure of the 
cmotient, 

III. If there is no remainder, divide the next figure of 
the dividend for the next figure of the quotient. But when 
there is a remainder consider it €ts tens, to which add the 
next figure of the dividend, regarded as units, and divide 
this sum for the next figure of the quotient, and do the same 
for each of the figures of tlie dividend. 

IV. When any of the figures, or sums, that are to be 
divided, is less than the divisor, set down in the quotient, 
and to such number regarded as tens, add the next figure of 
the dividend considered as units, and divide the sum for the 
next figure of the quotient, 

EXAMPLES. 

1 . Let it be required to divide 36458 by 5. 



OPERATION. 

5)36458 

7291-3 remain. 



In this example, we find the quo- 
tient to be 7291 and a remainder 3. 
This 3 o\ight in fact to be divided 
by the divisor 5 ; but the division 
cannot be effected, since 3 does not contain 5. The 
division must then be expressed by placing 5 under the 
3, thus, f. The true quotient, therefore, is7291|, which 
is read, seven thousand two hundred and ninety one, and 
three divided by five. Therefore, 

When there is a remainder after the division, it may be 
written after the quotient, and the divisor placed under it, 

Q. What 19 short divifion ? Howdayoaaetdown thenumbera to 
b* divided? How do you divide ? Repeat the rule. Ifthereisaie- 
mainder after division, how may it be written ? 

EXAMPLES. 

(1) (2.) (3.) 

8) 75890496 7)3505614 6) 95040522 

9486312 500802 15840087 
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4. Divide 6794108 by 3. Arts. 2264702^ 

5. Divitle 21090431 by 9. Ans. 234338l|. 

6. Divide 2345678964 by 6. Ans. 390946494. 

7. Divide 570196382 by 12. Ans. 47516365^. 

8. Divide 67897034 by 9. Ans. 7544181-5 remain. 

9. Divide 75436298 by 12. Ans. 2 remaiB. 

CASE II. 

^32. Long Division, or when the divisor contains 



several figures. 



RULE. 



I. Set dovm the divisor on the left of the dividend dram 
a curved line between them, and also a curved line on the 
right of the dividend. 

W. Note the fewest figures of the dividend, counted from 
the left Imndy that will contain the divisor ; find how often 
they contain it, and set the figure in the quotient. 

III. Multiply the whole divisor by this figure ; set the 
product under the first figures of the dividend, and subtract 
it from them. 

IV. To the remainder annex the next figure of the divi- 
dend, then find how often the divisor is contained in this 
new number, and set the figure in the quotient. 

V. Multiply the whole divisor by the last figure of the 
quotient, and subtract the product from the last number conr^ 
taining the divisor. To the remainder annex the next 
Hgure of the dividend, and find the figures of the quotient 
in the same way, till all the figures of the dividend are 
brought down. 

Ners I. There are fouriKtmbers in divisicm. First, the 
Che dividend; second, the divisor; third, the quotient, 
fourth, the remainder. 

Note 2. There are five operations in division. First, to 
write down the numbers ; second, find how many times c 
third, multiply ; fourth, subtract ; fifth, bring down. 

Q. How do you set down the numbers for division ? What doyon 
do next ? What do you do next? What is the next step ? How 
manj numbers are there in division ? What are they ? How many 
€pcytUidnB are there in division 7 Name them. 



/ 



/ 



•iTuioK or aiHPM IfUHBnUI. 



y 



OFEKATION. 

J I 

a s cr 

327)11772(36 
981 . 

1962 
1962 

0000 



i. Divide 11772 by 327, 

Having set dowQ the divisor on the 
left oi the dividend, it is seen that 327 is 
not contained in 117 ; but by observing 
that 3 is cant%in«d in 11, 3 times and 
something over, we conclude that the 
divisor is contained at least 3 times in the 
first yimr fig! ires of the dividend. 

Set down the 3 iiti the quii^jeiit, and 
nfcuHiprlying the divisor by it ; we ttns get 
dSli^hich being lessnhan 1 IT7, the quo- 
tient figure is not too great : we subtract 981 from the fifst 
fisuriigiires of the dividend, and find a reraaiod^ 196^ which 
bitng Je«^ ihai^ the dii^isor^lheuf uotient figOte is not too nnaU. 

Annex to this remainder the next figure 2, of the 
dividend: 

As 3 is eontatned" in 19, i^ times, we conclude that the 
divisor is contained in 1962 as many as 6 times. Setting 
down 6 in the quotient and multiplying the divisor by it, 
we find the product to be 1962. Therefore the entire 
quotient is 36, or the divisor is contained 36 times in the 
dividend. 

Note 1. After multiplying by the quotient figure, if any 
one of the products is greater than the number supposed to 
contain the divisor, the quotient figure is too large, and must 
be diminished. \ 

Note 2. When any one of the remainders is greater thm 
the divisor, the quotient figure is too small, autd must be 
increased by at least 1. 

^ If aiiy>one of the products is toolaige, wbftt do 700 do? if tagr 

one of the remaindere is greater than the divis<M', what do you da? » 

2. Divide 2756 by 26. 

We first say, 26 in 27 once, and 

place 1 in tke quotient. Multiplying by 

1, subtracting, and bringing dbwn the 5, 

we say 26 in 15, times, and place the 

in the quotient. Bringing down the 

6, we find that the divisor is cont&iik6& 

in 156, 6 times. 

3 



OPEHATIOW'' 

36)2756(106 

26 

156 
156 



*?% 
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Note. If after having aaoexcd the figure from the divi- 
dend to any one of the remainderSi the number is less t^an 
the divisor, the quotient figure is 0, which being written in 
the quotient, annex the next figure of the fflvidend and 
divide as before 

DEMONSTRATION OF THE RULX OT DIVISION. 

^33. If 6 simple units be divided by 3, the quotient 
will be 2. If 6 units of the 2d order, or 60, be divided 
by 3, the quotient will be 2 tens, or 2 umu of the 2d 
order. If 9 hundreds, ot 9 units of the 3rd order be dm- 
ded by 3, the quotient will be 3 hundreds, or 3 units of 
the 3d order. So, in general, 

If units of any order he divided by simple units , the units 
of the quotient will he of the same order ms those of the 
dividend. 

Let us suppose, as an example, that it were required to 
divide 11772 by 327. 



OPERATION. 

337)11772(36 
981 






We first consider, as we have a right 
to do, that 11772 is made up of 1177 
tens and 2 units. We then divide the 
lens by the divisor 327, and find 3 tens 1962 

for the quotient, by which we multiply 1952 

the divisor and subtract the product from 
1177, leaving a remainder of 196 tens. To this number 
we bring down the 2 units, making 1962 units. This 
number contains the divisor 6 times : that is, 6 unit's times. 

When the unit of the first number which contains tha 
divisor is of the 3d order, or 100, there will be 3 figures 
in tiro quotient ; when it is of the 4th order there will be 
4, &C. 

Hence, the quotient found according to the rule, ex- 
IHreMes tlie nunibeT of times which the dividend contains 
tltt divisor, and consequently is the true quotient, 

Q. When the divisor is contained in simple units, what units will 
the quotient figure express ? When the divisor is contained in tens, 
what units will the quotient figure express ? When it 10 contained in 
ijnndieds? InthouMOids? 
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pfOOF OF myuMM 



^84. Multiply the divisor by the quotient and add ip 
die remainder, when there is one : the sura should be 
equal to the dividend. 



EXAMPLES. 

1. Divide 67289 by 261. ' 

In this exiUnple, we find a quotient 
of 257 and a remainder of 212, which 
being less than the divisor will not con- 
ftRin it. 

PROOF. 

261 Divisor. 
257 Quotient. 



1827 
1305 
622 

212 Remainder. 

671289= the dividend: Hence, the work is right. 



OPERATION. 

261)67289(257 
522 

1508 
1305 



2039 
1827 



212 Rem. 



2. Divide 119836687 by 39407. 

OPERATION. 

39407)119836687(3041 
118221 

161568 
157628 



PROOF. 

39407 Divisor. 
3Q41 Quotient. 



39407 
39407 



30407 
157628 
118221 



119836687 Dividend 



^ How do you prove division ? 

PROOF OF MULTIPLICATION. 

^35. When two numbers are multiplied together the 
mcdtiplicand and multiplier are both flsictors c^ the product ; 
and if the product be divide by one of the factors, the 
qtibtient will be the other factor. Hence, if the product 
if two numbers be divided by the multiplicahdy the quotient 
will be the multiplier; or, if it 6e divided b)| tliA m>]iX\.\^yA«t. 
the quotient will be t^e muUiplioainiL 




Q. If two numbers ale ttoTll^ied togiMt, what are the Ikcton of 
ttke^product ? If the product be divided by one of the factons v^>^ 
will the quotient be ? How do you prove multiplication ? 



EXAMPLES. 



3679 Multiplicand 3679)1203033(327 

327 Multiplier , 11037 



25753 


9933 


7358 


7358 


11037 


25753 


1203033 Product. 


25753 


• 


00000 



2. The multiplicand is 6 1836720, the product 8 1623 15040. 
what is the multiplier? Ans 132. 

3. The multiplier is 270000,the product 1315170000000.: 
what is the multiplicand ? Ans, 4871000. 

4. The product is 68959488, the multiplier 96 ; what is 
multiplicand? Ans. 718328. 

5. The multiplier is 1440, the product 10264849920 : 
what is the multiplicand ? Ans. 7128368. 

6. The product is 6242102428164, the multiplicand 
6795634 : what is the multiplier? Ans. 918546. 

7. Divide 7210473 by 37. Ans. 194877-24 renu 
a Divide 147735 by 45. Ans. 3283. 
9. Divide 937387 by 54. Ans. 17359-1 rem. 

10. Divide 145260 by 108. Ans. 1345. 

11. Divide 79165238 by 238. Ans. 332627^ 

12. Divide 62015735 by 7803. Ans. 7947||Jf 

13. Divide 74865092410 by 949998. Ans. 78795. 

14. Divide 47254149 by 4674. Ans. 9 rem. 

15. Divide 119184669 by 38473. Ans. 33788 rem. 

16. Divide 280208122081 by 912314. Ans. 121 rem. 

17. Divide 293839455936 by 8405. Ans. 346 rem. 

^ 18. Z^iVide 4637064283 by 57606. An», 11707 rem. 



19. Divide 35210719^14 bj 210472. 

Ans. 165534 r^m. 

20. Divide 558001172606176724 by 2708630425. 

Ans. ■» — ^24 rem. 

CONTRACTIONS IN DIVISION. ^• 

CASE I. 

^ 30. When the divisor is a composite number. 

J}fi>ide the dividend hy one of the factors of the dimaor, 
imd tkm divide the quotient thus arising hy the other factor: 
^he last quotient wiH be the one sought, 

fiXAMl^LBS; ' ' 

]Liet it be required to divide 1407 dollars equally among 
21 men. Here the factors of the 4ivisor are 7 and 3. 



OPERATION. . 

7 )1407 
5 i)201 l a<<^iiotieat,, , 
, 67 qiAtient sought. 



Let the 1407 dollars be first 
divided equally among 7 men. 
Eaeh share will be 201 dollars. 
Let eaeh one of the '7 tnen divi^* 
\a» shftf e intd^ equal parts, eac^ 
Ague o^ the three equal parts will be 67 dollars, and the 
\ifhele number of parts wiU Jbe 22 ; therefor^ ^ Wm 
mi^tient is fQiiind by dividing contiaqally by vthe factors^ 

^2. Divide 18576 by 48=4 x 12. Ans, J87. 

«a Divide 9576 by 72=9x8: " ' ' "^ -Ans. IBS. 

Vi4: Divide 19W6 by ^-=12^ «*' ' - - Ans. 261. 

s. 49*^*^ ^ sOmetij^s h^^pens that there areremaind^^ 
after division, for which we have tl^e fbllowi&g < 

BUIilS. 

The firk mmwSer, if fhUhe^te or^, fmndafoi^ ef^ 
true remainder. The prodiMof thp second remainder,^ 
ifl^be^otlef hp th^ fif^sti^^i^ifior, fi$rms is^s^^ Either 

^ these parts wh&n th^ oilm Sies iiat eisist, .forms the tftm 
imtiiiiiifirj emdikeir sao^iMfkm th» l«nsl Tem^n^ ^i^^inv V\^ 
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£ SAMPLES. 

1. What is the quotient of 751 grapesi divided by Ij6 ? 

r 4)751 

4x4=rl6]4)187^ 3 

i 46 .... 3x4=rl8 

3 

15 the true remainder. 

Ans. 46J|. 

DBMONSTRATIOM OP THE RULE. 

In 751 grapes there are 187 sets, (sajr bunches,) 
with 4 grapes or units in each bunch, and 3 units over. 
In the 187 bunches there are 46 piles, 4 bunches in a 
|nle, and 3 bunches over. But there are 4 grapes in each 
bunch ; therefore, the number of grapes in the 3 bunchy 
iflh equal to 4x3 = 12, to which add 3, the grapes of the 
first remainder, and we have the entire remainder 15. 

2. Divide 4967 by 32, 

r 4) 4967 

4 x8=r32 } 8)1241 3, Ist remainder 

^ 155 .... 1 X 4+3=7 the true remaindj^. 
-"^ Am. 155^ 

3. Divide 956789 by 7 x8±=56. Ans. 17085ff. 

4. Divide 4870029 by 8x9=72. Ans. 67639^ 

5. Divide 674201 bjr 10xJJ = 110. Ans. 6129^ 

6. Divide 445767 by 12 X 12s=144. Ans. 3095^ 

Q. What is a comMsite nu«i^r7 (See § 97, pajse 5&). How <l» 
you divide when the divisor is a composite number f When there is 
a remainder, how do yon find the true renaindcr. 

CASS II. 

j^ 38. Wh^n the diviw is 10, 100, 1000, 4o< 

ItUIiE. 

I. Cui 0jf^Jt9m the right hand of the dividend as fri^ 
J^res as4h(^e ate OV in the divisor. 

IT. The left hand figures cf the dimdend ieMestprest^^ 
<7yia$ent, and the figures oA og tfce r emaWtef, * - ^ * 
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OPERATION 

100|32|56 

Arts, 32^. 



SXAXPI.C8. 

1. Divide 3256 by 100. 
In this example there are two 0*3 

in th^ divisor, therefore, there are two 
^giires cut off from the right hand of 
the dividend, and the quotient is 32, and 56 -f- 100. 

D^VONSTHATION OF THE KULB. 

The quotient ought to be 10, 100, 1000, &c., times less 
than the dividend. But the same figure is 10, 100, 1000, 
&c., times greater or less in value, according to its dis- 
tance from the unit's place. By cutting off figures from 
the ri^ht hand, the unit's place is removed to the left, and 
consequently Hie dividend is diminished 10, 100, 1000, 
dzx;., times, according as you cut off 1,2, 3, &c., figures. 

2. Divide 49763 by 10. Ans. 4976^. 

3. Divide 7641200 by 100. Ans. 76412. 
4.*Divide 496321 by 1000. Ans. 496^^^^^. 

: . . CASS III. 

4 311. When there are ciphers on the right of the 
divisor. 

RULE. 

**:h Ct^9jf U^^^eiphere k^ a line, and mt off the samt f¥um' 
hkref'figutfisfrwfn the right of the dividend. 

II. Divide the remaining figures of the dividend hy the 
Mgnificant figures of the divisor, and annex to the remain-' 
der, if there be oue, the figures cut of from the dmdend : 
^iMie wiUform the true remainder. 

EXAMPLES. 

L Divide 67389 by 700 



In this example we strike off 
tiie B9, and then find that 7 is 
tfontuned in the remaining 
figures, 96 times, with a re- 
mainder of 1 ; to this we annex 
89, forming the remainder 189 : 
;lp the quotient 96 we annex 189 divided Vj t^^^^^^ 
entire qw^tien^ , 



OPERATION. 

7]0 0)673|89 

96 ... 1 remclng. 
189 true zemiua 



*J 



DEHONST&A'nOV OI THE RULE. 

■ '■/ '■■-.■* i 
The number 700=100x7. Hence it is a composite 

number of which the factors are 100 and 7., / ".[ 

la striking off the two figures 89, from the right of tW 

dividend, we divide it by lOO ; we then divide the 673 

by the other factor 7. Wc then multiply the remainder 'l 

l^ 100 and add 89 to t^e product, giving 189 for the true 

remainder, (se& § 37.) 

a. Divide 8749632 by 37000. 

37|000)8749|632(236 ' 

74 

134 Ans. 336ifjff, 

111 






239 
222 



17 



t 



3. Divide 986327 by 210000: Am. mUU - 

^4. Div«d# 876000 by OdDO. • f'i4i*.U46. 

5. Divide 36599503 by 400700. Ans, 91if|fgf> 

•^^HMMloyoo divide bjr le, 100, IO0O,<lief? ^6^§ M)k. WHoii 
part is the quotient? Which part ia tb^ rewfiifn^l W^^ th^ne^ 
ai9 ciphers on the right of the divisor, hpw dp you form w tfue 
remainder? ' • « /i 

!APPJLI€iLT10N'8 IN DIVlS|Oab >< ■<■ t> . t .4s 

1. Divide 80 dollars equally among four men. 
Here the 80 dollars is to be divided 

into 4 equal parts, and the quotient 20 
dollars expresses the value of one of 
the equal parts. 

2. Four persons buy a lottery ticket; it dmwti «^ ftte' 
of 10000 ddiars : what is each oneV sWe ? < 

Ans. 2500 doUarw. 

3. A person dying leaves an estate of 4500 dollars t& 
he divided equally among 5 children : what is eadb oq0 V 

^are? Am 900^ dolht^. 



OPERATIDN. 

4 )80 ;: 

20 d^ritf,. 



mttmxm or satptm Hmnsi&ir. ^7 

4. Tkere are 15§0eggsio be packed in 24 baskets: 
how many eggs will be put in each basket ? Aits. 65. 

5. What number must be multiplied by 124 to produce 
40796? Am. 339. 

6. How many times can 24 be subtracted from 1416 ? 

Ans, 59. 

' 7. The sum of 1912$ do&ars is to be distributed among 

a certain number of men, each is to receive 425 dollars : 

how many men are to receive the money ? Ans. 45. 

'8. By the census of 1830 the whole population of the 
24 States was 12,840,540 : if each one had contained an 
equal number of inhabitants, how many would there have 
been in each state ? Ans. 535,022^. 

9. If a man walks 12775 miles in a year, or 365 days, 
how far does he walk each day ? Ans, 35 tniks. 

10. A farmer sells a drove of sheep for 2 dollars a head, 
and i^ceives 1250 dollars : how laiany sheep did he seU ? 

Ans. 625. 

11. It is computed that the distance to the sun is 
95,000,000 of fniles, and that Ught is 8 minutes travelling 
from the sun to the earth : bow many miles does it travel 
per minute? Ans. 11875000. 

12. By the census ef 1830 it appeared ^t the City Of 
Now York contained 207020 inhabitants ; allowing 5 to 
each house, how many houses were there in the city at 
that time? Ans. 41404. 

13. A merchant has 5100 pounds of tea, and wishes to 
pack it in 60 chests : how many pounds must he put in 
each chest? Ans. 85. 

14. A person goes to a store and buys a piece of cloth 
containing 36 yards, for which he pays 288 dollars : how 
much does he pay per yard ? Ans. 8 dollars. 

15. There are 7 days in a week : how many weeks in 
« year <tf 365 ? Ans. 52 weeks and 1 day ovef. 

16. There are 24 hours in a day: how many days in 
2040 hours ? Ans. 85 hours, 

17. Twenty-three persons dined together, liheir bill was 
93 dirfaxB : liow much hadr eaeh one \x) i^«^ \ 



M OIVIMON ar BiXPLB imM«SR8. 

»EI«|:aAL K.EIfARKS> -^ 

^ 40. Numeration, Additioti, Subtraction, itfulti plica- 
tion, and Division, are cailed the five g)x>und rules of 
Arithmetic. 

Q. How many principal rules are there in Arithmetic ? What are 
they? Can Multiplication be pcffermed by Addition ? Can PiYkiicHi 
be performed by Subtraction ? By how many rules, then, may aU the 
operations in Arithmetic be performed ? 

§ 41. The preceding rules furnish answers to ihe fol- 
lowing questions. 

Ques. 1. When the cost of each one of several things 
)s given, how do you find their entire cost ? 

Ans. Add the costs of the several things together, the 
stim will be the entire cost. 

What is the entire cost of a bag of cofTee at 6 
dollars, a chest of tea at 4 dollars, a box of raisins at 2 
dollars, and a barrel of sugar at 12 dollars? Ans. 24 (Mlars, 

Q. 2. When you have two unequal numbers, how do 
you find their difference ? 

A. By subtracting the less from the greater. 

Q. 3. When the subtrahend and remainder are given, 
or known, how do you find the minuend ? 

A, By adding the remainder and subtrahend together. 
Hence the following principles. 

1st. If tJie sum of two numbers he dimitiished by one of 
them, the remainder will be the other number, 

2d. The less of two numbers added to their difference^ 
wUl give the greater. 

The sum of two numbers is 56, one of the numbters 
is 12 : what is the other ? Ans, 44^ 

The less of two numbers is 25^ and their difference 30: 
what is the greater ? Ans, 55. 

The less of two numbers is 35, and their difference 35 : 

what is the greater ? Ans. 70. 

Q. 4. When you have the cost of a single thing, how 

will you find the entire cost of any number of things at the 

same rate 1 

A, Multiply the cost .of ^e single thing by the number 
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Wli&tis tke codi of 35 pesu^ atl^xents each? Wbat 
is the cost of 45 yards of cloth at 3 dollars per 3raTd ? 

Q. 5. When you know the number of things, and their 
entire eo^t, how do you find the cost of a single thinf of 
^ same kind? 

» A. Divide the entire <;ost by the number of things, the 
quotient will b© tiie cost of a single thing. 
^ If 60 ofanges cost 360 cents, how much do they cost 
tpiiBce 1 If 40 yards of cloth cost 200 dollars, how 
mueh is it a yard ? 

APPLICATIONS IN THE PRECEDING RULES. 

LA Farmer sells a yoke of oxen for 90 dollars, 3 cows 
to 25 dollars each, calves for 4 dollars each, and 65 
sheep at^ dollars a head. How much did he receive for 
theffi all ? Ans, ddSHollars, 

9. The sum of two numbers is 365, one of the numbers 
is 221 ; what is the 4Hher number ? Ans. 144. 

3. The difference of two numbers is 95, the less 
number ^8*327 ; what is the greater number ? Ans. 422. 

4. A farmer sells 4 tons of hay at 12 dollars per ton, 
80 b^iidMs^oC wheat at 1 dollar per bushel, and tahes in 
jmA pa3nn0nt a hors^ worth 65 /doUars, a waggon woi^ 
40 doUors, and the rest in cash. Haw much money did 
ke receive?' ^ Ans. 23 dollars. 

5. A farmer has 14 calves worth 4 dollars each, 40 
sheep w6r^ 3 Mkrs «ftch ; he gives them all for a h^se 
wofih liO dollars : does he make or lose by the bargain ? 

» .' . Ans. He lose9 2& dollars. 

-«4.>Th«!|ntiduel €^ %wo«n«mbers Is 51679680, and one 
c£ithe 4kclors is- M^ : whal is the other factor ? 

Ans. 840^. 

7. When the divkor is 67941, and the quotienk^^ 36620, 
whai^'liMdividead^v . ^m^. 2060353420. 

8. Wkea the dividend is 1213193, the quotient 37, 
wkftt is the diyisor ? Ans. 32789. 

9; A piece of cloth containing 65 yards costs 455 dol- 
lars : what does it cost pet yard ? Ans. 7 doUars. 
• W: A- man has 6 ehiidrci^ a\\ o£ vi\lW!\ ^^\ws£ctvfc\^^ss^ 
each hB8 /*tft* oftfildrBB V tw<> oS lY«*^ ^«iAr<J«^»^^s^ -^w^ 
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oitnted, and each lias oae child : how muiy cbitdrto, 
grand-children, and great grand-children ajre there ? 

Ans, 32, 

11. The distance around the earth is computed to he 
ahout 25000 miles : how long would it take a Hian U> 
travel it, supposing him to travel at the rate of 35 miles a 
day? Ans. 714^ day^. 

12. The earth moves around the sun at the rate of 
68000 miles an hour : how many miles does it travel iu a 
day, and how many in a year ? . < 1 632000 in a day. 

'^^^' } 595GS000O in a year. 

13. A farmer purchased a farm for which he paid 
18050 dollars. He sold 50 acres for 60 dollars an acre, 
and the remainder stood him in 50 dpllars per acre : how 
much land did he purchase? Ans. 351 Qcrsfi* 

r 

OF FRACTIONS, 

^ 42. The unit ] represents an entire thing; as 1 
apple» 1 chair, 1 pound of tea. 

If we suppose one thing, as one apple, Off one- pound of 
tea, to be divided into two equal parts, each part is calied 
one half of the thing. 

If the unit be divided into 3 equal parts, eaeh part is 
called one third. 

If the unit be divided inio 4 eq«ial patts, eaeh -papt is 
called one fourth. > ■ ■ 

If the unit be divided into 12 equal parts, each part is 
called one twelfth ; and when it is divided into any nnmlier 
of equal parts, we have a similar expression i^a each ol 
the parts. 

The equal parts of a thing are expressed thus : 



\ is I 


ead one half. 


\ is read one seveaik. 


* - 


- one third. 


\ ' - one eighth. 


\ - 


- one fourth. 


^ - - one tenth: 


i - 


- one fifth. 


^ - - one fifteenth. 


i - 


^ one sixth. 


^ - - one fiftieth.;. 



■i'"^ 



'^^^ h ii 4« ^*9 aie ealWd ft 



V. i 



V 
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^. What does the imit 1 mptemaatJ If we divide it i«to tvoeqMl 

parts, what is each part called ? If it he difided into three equal 
v)arts, what is each part? Into 4y 5, 6, &c^ parts ? What are sucfa 
espreesions eaUed ? 

§ 43. Each fraction is made up of two niunben ; Urn 

number which is written above the line is called tbs 
numerator ; and the one below it is called the denominator^ 
because it gives a denomination or name to the fraction. 

For example, in the fraction ^, 1 is the numerator, and 
Ij the denominator. In the frai^tion ^, 1 is the numerator, 
and 3 the denominator. 

Tht denominator in every fraction shows into koto many 
equal parts the unit or single thing, is divided. For ex- 
umple, in the fraction 4, the unit is divided into 2 equal 
parts,; in the, fraction {, it is divided into 3 eqyi^ parte ; 
m the iVactioa ^, it is divided into 4 equal parts, &c^ In 
each of die fractions one of the equal parts is expressed. 
But suppose it were required to ej;:pres8 2 of the equal 
parts » as 2 halves, 2 thirds, 2 fourths, &,c. 

We should then write, 

^ they are res^ two halves. 

J. - - - two thirds* 
I" - - - two fourths. 

f - - - two fifths, &«. 

* If it were required to express three of the equal parts, 
we should place 3 in the numerator ; and generallj, the 
mimerator shows how many of the equal parts are expressed 
t* the fraction. 

Foi exai^le; iliree &ighth9 ar^ written, 

* f and read three eighths. - 

4 - - four ninths. 

" . • I. .< • 

.A • . - »*^ thirtee«4a« 
^ - - nine twentieths. 

<t^ Of how tmmf^vani&Mn is ea«h ftactMBfria«4o ^.7 What ii^ tht 
«ie above the line called ? The one helow the line ? What doe^ tfa« 
deiponii&ator show ? What does the numerator show ? In the three 
e^ths, which is the numerator? Which the denominator } Into how 
many parts is the unit divided t How many parts are expressed f lA 
Hm irietioii mni»^eiitietiie^ iHt»tewf«Mnf ^QWte iA%Axnat^^^b9^\ 
HewmsayjNtfiiiweBpMMcd/ <v , .- 
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^44. When the numerator and denominator are eqi:al, 
the nmnerator expresses all the equal parts into which th^ 
unit has been divided : therefore, the value of the frcbctign 
is equal to 1. But if we suppose a second unit, of the 
same kind, to be divided into the same number of equal 
parts, those parts may ajso be expressed in the san^e frac- 
tion with the parts of the first unit. Thus, 

J is read three hal res. 

• ' \ - - seven fourths. 

y - - sixteen fifths. 

^^ - - eighteen sixths. 

^ - ^ twenty-^ve- sevenths- 

The denominator of the first fraction, shovra that a umt 
has %een divided intd !J equal 'pans, and th^ numerator 
expresses that three such parts are taken. Nbw, two of 
the parts make lip one unit, and the remaining part comes 
from the 2d unit : hence, the value of the Fraction is \\ ^ 
that is, one and one half. 

The denominator of the second fraction, shows that a 
unit has been divided into four equal parts» and the nume* 
rator ex{M:esses ^at 7 such parts are takeiL Four of th^ 
7 parts com^ fropi one }init, and ^he remaming 3 from a 
second unit : the value of the fract^n is therefore e^uai to 
to if; that is, to one and thr^e-fourths, , In the. third 
fraction, the unit has been divided into j5 cqupl parts, and 
16 such parts are taken. Now, since each unit has beeyp^ 
divided into 5 parts, 15 of^tlje 16 mrts loake 3 units, and 
the remaining part is 1 part of a iourth unit. Therefore^ 
the value of the fractipii is 3|^ : that is, three and one fifth. 
The value of the fourth fraction is three, and* of the fifth, 
three and four-seVenths. From what has been said, w« 
conclude: ^ v, . ^ 

\mX, That ^ fo^eiim^ «r, .li«^ ^a yfyta i on i^^fnm.ap' nmn 
jmrts if umty. - . . , .^t*, 

2d. That the denominator ^ a ffactim shows into how 
many eqiuil parts _ the unit or single tMng has been divided^ 
a»d^ th^ »umeMl»n ^xf9vm € ^imm moMfy^sitchpeHrts €tre^$kmt 
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OF jmHOUlXATE NUMBERS. "Si 

V ^, That the vtdue of every fraction ts equal to the quotierU 
misingfr&m dimding the numerator by the denominator. 

4tl). When the numerator ts less than tfie denominator^ 
the value of the fraction is less than 1. 

5th. Wlien the numerator is equal to the denominator, the 
value of the fraction is equal to 1. 

6 th, When the numerator is greater than the denoninciltor, 
the value of the fraction is greater tlian 1. 

Q. When the numerator and denominator are equal, what is tfie 
value of the fraction ? What is the value of the fmction three halves? 
Of seven fourths ? Of sixteen fifths ? Of eighteen sixths ? Of 
twenty-five sevenths ? Repeat the six principles ? Write the fraction 
nineteen fortieths : — also, 60 fourteenths — 18 fiftieths-^ 16 twentieths — 
17 thirtieths — ^1 one thousandths--69 tea thousandths— 85 mflliooths 
—106 fifths. 



OF DENOMINATE NUMBERS. 

§ 45. Simple numbers express a collection of units of 
the same kind, without expressing the particular value of 
the unit. For example, 40 and 55 are simple numbers, 
and the unit is 1, but it is not expressed whether the unit 
is 1 s^Jple, 1 pound, or 1 horse. 

A Denominate number expresses the hind of umt 
which is considered. For example, 6 dollars is a denomi- 
nate number, the unit 1 dollar being dei^ominated, or named. 

When two numbers have the same unit, they are said 
to be of the same denomination : and when two numbers ^ 
have different units, they are said to be of different 
denominations. 

For example, 10 dollars and 12 dollars are of the same 
denomination ; but, 8 dollars and 20 cents, express numbers 
of different denominations, the unit of 8 dollars being I 
dollar, and of 20 cents, 1 cent. 

Several numbers of different denominations are often 
connected together, forming a whole, as 3 dollars 15 cents. 

Q. What do simple numbers express? What is a denominate 
number? What is the unit of 6 dollars? When two numbera has^ 
the same unit, what do you say of theml "^ViKiv ^^ "Wn^ ^\^^tft ^ 
wiita? Ate6ddlar8iind4dotifrnc^\he«am<b^««sffHK^^ i««^ 



74 OF FBDS&At XOKKY. 

4 dttfbuB and 4 centBt What is tl^ nnk of each ? Ai« sdveral oan- 
ben of different denominations often connected togetfaar ? GiT« (Hi 
example? 



OF FEDERAL MONEY. 

^ 46. Federal money is the currency of the Unitcfd 
8tates. Its denominations , or names, are Eagles, Dollars, 
Dimes, Cents, and Mills. 

The coins of the United States are of gold^ silver, aad 
CQ|>per, and are of the following denominations. 

1. Gold — Eagle, half-eagle, quarter-eagle. 

2. Silver — Dollar, half-dollar, quarter-dollar, dime, half- 
dixne. 

3. > Copper — Cent, half-cent. 

If a given quantity of gold or silver, be divided into 24 
equal parts, each part is called a carat. If any number of 
carats be mixed with so many equal carats of a leas 
valuable metal, that there be 24 carats in the mixture, 
then the compound is said to be as many carats fine as it 
contains carats of the more precious metal, and to contain 
aa much alloy as it contains carats of the baser. 

For example, if 20 carats of gold be mixed with 4 of 
sfflver, the mixture is called gold of 20 carats fine, and 4 
parts alloy. The standard of the gold coin in the United 
States, is 22 carats of gold, 1 of silver, and 1 of copper. 

The standard for silver coins is 1489 parts of pure silver, 
g^to 179 of pure copper. 

The copper coins are of pure copper. 

Q. What is the currency of the United States ? What are its de- 
nominations? What are the coins of the United States? Which 
gold? Which silver? Which copper? What do you understand 
' or gold 30 carats fine? What is the standard of the gold coin? What 
dr Uie silver coin ? What of the copper ? 

TABLE OF FEDERAL MONEY. 

10 Mills marked igm) make 1 Cent, marked et. 

10 Cents 1 Dime, - - d. 

10 Dimes - - - - - 1 Dollar, - - $. 



OF jm^AI. .llMiBr.>. "T* 



u»it of the aezt higher dQ&oimii«tion,.and thU is the samo 
WW that simple oumhefs iocr^se from the ngbt to jili# 
loiC Therefc?©, 

The denominations of federal money here expressed may 
btmideit sukraeufdyifmdiipiiedi tfgd'.diniisdt by. the sqme ruks 
that have already been given for simple numbers, 
'^roitt Ae «tahle n app#wr», '^ 

list. Vlnca cents inay he ^hangied into mSHs by tmnexit^ «- 
Upher. ' • ' 

Thus, 8 cents sye ^«al to 80miIlB. 

,2d. That doUars may he changed into cents by at mmng 
ttgo ciphers f and into mills by antkexing three, 

lPor example, 12 dollars are equal to 1200 cents, Or 
to, 12000 mills. The. reason of these rules is evident, 
since Id mills make a cent, 100 cents a dollar, and lOOQ 
ii4iU a dollar. 

<^ Repeat the table ? How many units of eptKer deitomiiMtion 
HMl^ei QiMB 9f the ne^t bu^i^ ? iJ[ow qo simple punbers increase from 
the right to the left ? How may Federal Money be added, subtracted, 
msltiplied, and divided? How may cents be changed into mills? 
How may doUars be changed into cents ? ' How into mills ? To how 
nMH)jF«^nts are^ 1.2 dolh^is aqii^? To howjpwr mills w Ih^y equid ? 
How many cents in 4 dollars? How many iri 6 dollars? How many 
mills in 9 dollars? How many mills in 5 doUara? How tnany cents 
snSMlan? InSdoUara? ln7doUaxB7 

NUKERATIOlf TABLE 9QB <«EBMMl]« BtOdrBY. 




S 
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5 7, te lead, f^ cente anS titnflls, or 5^ mills. 
1 & 4, . . 1.6 cents abd 4 mills, or 164 mills. 
6 2, 1 2 0, - - 62 dollars 12 cents aikdtio inills. 
« 11^ 7, 6 2 3« - .r .^1^7 dd^ais^ 62 eeBte wad 3 miVls. 
8 9 4 0, 4 i, . . 8940 doWaia, 4^(^«cwV|kiw^Vi ^eu^. 



76 or wwdmAh itwmv. 

Am i&men ttre t^v bf cents the 8«B<md \m^ nay isiImt 
be' read 16 cents and 4 mills, or 1 ditoe 6 cents a(iid 4" 
xniils. And as the eagles Are tens of ddiars the third lis»' 
may be read 62 dollars and 1 2 cents, or 6 eagle* 2 dollu» 
a^d 12 cents. 

Federal Mo«ey is generally read in dolktrs oeatsaad 
mills. 

Q. In numerating Federal Money, what is flie ISgare <»i Um ri^ 
celled} XiM tecohdr TlM)Uwd? Tlw UMMdh? Ijew is Fsdoc^l 
Money generally read? 

REDUCTION OP FEDfcRAL MONET. 

§ 4'?. Reduction of Federal Money consists in chan^ 
ing its denqminations without altering its value. It is 
divided into two parts. 

Ist. To reduce from a higher denomination to a lovei;' 
as from dollars to cents. 

2d. To reduce from a lower denomination to a highec, 

is firom mills to dollars. « , . .^ 

^ What is redaction 7 How- many kinds of reduction are tbere-f * 
Name them 7 

EXAMPI,£8.. 

1 . Reduce 25 Eagles 8 dollars 65 dimes and 35 c«iit% 
to the denoijKiiaation of cent^, . ^ ■ ^ 

oMtaATiojr. 

25 Eagles the highest denomination. 

10: Mkr« «Kke eae Mtgle. : « . 

250 Product in dollars, 
a dd 8 the number in the denomination of doU*n. ^ 
258 - ^ 

10 the number of dimee ki a A^ar. 



2580 Product in dimes, 
a dd 65 the nwnber in the denoffitaalkm of 
2645 ' 

10 number of eevts i^ a dhmu 



26450 Product in cents. 
35 cents to be ad^ed. 

26485 Number of cents in 25 eag Im 8 dolkni i65 dimei 

Bod^X eofils. 
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2. In 3 doHars 60 teifits ahd 5 itiifls ; Ikow m&ftjr mffls ? 
3 dollars —300 cents, 

60 cents to be added, 

^60 ==3600 mills, to which add the 5 mills. 

AnsJ 3605. 

3. In 37 dollars 37 cents 8 mills : how many mills ? 

Am. 37378. 

4. In 375 dollars 9SI eent9 9 mills : how many mills ? 

Ans, 3759£r9. 

5. How many mills in 67 cents ? Ans. 670. 

6. How many mills in $54 ? Ans. 54000. 

7. How many cents in $125 ! Ans. 12500. 

8. In $400, how many cents ? how many mills ? 
; 9. In $375, how many cents ? How many waiXk ? ' 
10. How many mills in $4 ? In $6 ? In $10,14 cciols ? 
il. How many mills in $40,36 cents 8 ipills ? 

^ 48. As we change dollars into cents by adding twY> 
ciphers, and cents into mills by adding one, it follows 
^t, to change mills imo ddlars centis and mills, vie 
hftTO the following 

Cut off the rigfU hand figure for mUlsy and the figures to 
the left mil be cents. Then cut off the two next figures for 
eemSf and the remaming figures to the left wiU be *dollars: 

The reason of the rde is this : by cntting off the iiist 
right hand figure, we in fact, divide by 10, and dins redqra 
the mills to cents. Then by cutting off the n«tt two 
figures, we divide by 100"; and thus reduce the cents to 
AaUamv • - v 

The comma, 09: separatrfx, is generally ii»ed to separate 
^t cents from the dollars. It i$ not usi^ial to place th« 
comma between the cents and mills. Thus, $67,25 6 is 
road 67 dollars 25 eentsjand 6 iqilla. 

^ How do jfou chang«L raiHs into jcento? Hofr 4qj y^ chqngB 
iittttt into doli«r8 ? How Ho you separate the muls from th« ceiHt 7 
How the ceoti from the dollan? 

EXAMPLES. 

'1. How many dollars cents ULiid m^%^ ^^ '^^^^ 
07897 mUh ^ Aiw. %^n S>^"V 



\ 
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^ 2. S^t ^wn 104 dollaxs 69 cents and 8 roi^s. 

Ans. $10^,69 8. 

3. Set down 4096 di^^rs 4 cents and 2 millo. 

Ans, $4096,04 2. 

. 4. Set(down 100 dollars 1 cent and 1 mil). 

Ans. fl0Q,0l 1. 

' 5.' Writer down 4 dollars and 6 mills. Ans, $4^00 6. 

6. Write dowfe 109 doUart and 1 mill. Ans, $109,0* 1. 

7. Write Sown 65 cents and 2 mills. Ans, $0,65 2. 
. f. Write down 2 mills. Ans. $0,00 2. 

9. Reduee 1 607 mills, to dollars and *cents. 

An*. $1,60 7. 

10. Reduce 170464 mills, td dollars. Ans, $170^45 4. 
"llvRedu<^e 8674416 mills, to dollars. | ^ 

12. Reduce 94780900 mills, to dollars.' * \[ 

'13. Reduce 74164310 mills to dollars. ] ' 

Tl^e part^ of ^ dollar ar^ soQ»e(in)09 expressed fitetiaa^ 
diiy, as in tie following „ , ; .. ; ^.^4 

TABLlfe 



$1 =100 centSi 

i oCa^^oUar =^ - 50 cents, , 

4i oC a d^Uac cr 33^ cents, 

; ^ of a dollar rs 25 cevits, 

f of U doflat = 30 cents, 



^ pf a dollar :^ 12^ cents^- 

^of a dollar =v 10 eenl^^ 

-^ of a dollar sa 6\ tf^tks, 

^ of a dollar =::r 5 cents; 

4 of a cent V=' "61^105. 



Q. How many eents in a dollar ? In half a dollar ? In a MM ctk 
^r?, In.a foiiith of a dottar.7 Iii^ih«i<fiAh^ avMhr? ' iftthe 
esglbth (^f a dollar ? In tbe t^nth of a dollar ? In the spxte^th of.f^ 
dSiar? In the tt^entteth of a dollar ? How many mills in half a cent ! 

..• ,\ .■■'■-. : ' ■ ■■•.■- ' ■ ■ ♦'■'> ■ 

ABDITIOW OF PK)ERAL MOitof . ' ' "'^ 

11 Charles gives 9| c^nts for a t6p, and 3^ centis f<^ ft 
qbills : How much do they cost him! Ans. 13 €enis: 

2. John gives $1,37^ for a p^ of shoes, 25 cents for 
a pen-knife, and 12^ cents for a pencil : hOw mncb doM 
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OPERATION. 

$1,37 5 
25 
12 5 , 

•1,76 



OPERATION. 
$0,50 

12 5 
30 



We first recollect that half a cent is 
eqaeH to 5 mills. Wetkeo pkiee the mills 
tmder each other, the bentfi lAider cents, 
and tiie dollars imder dollars. We tkea 
add .as in simple Bumbers. 

3, James gives 50 cents for a dozen 

oranges, 12^ cents for a dozen apples, and 

30 cents for a pound of raisins : how 

much for all? 

$ 0,92t» 

Hence, for the addition of Federal Money, we have the 
fbllowing 

RULE. 

^ 49. I. Set down the numbers to be added under ene 
another^ so that dollars shall fall under dollars^ cents under 
cents, and nuUs under mills. 

II. Then add up the several columns as in simple number$, 

and place the separating point in the anuntnt direedtf under 

those in the columns. 

Q. How do you set down Federal Money for addition ? How do 
jou add up the columns ? How do you place the separating point T 





EXAMPLES. 




1. Add $67,21 4, $10,04 9, 
together. 

(1) ' (2.) 
$ cts. m. $ cts. m. 


$6,04 1, $0,27 1, 

(3.) 
$ cts. m. 


67, 21 4 


59, 31 6 


81, 05 3 


10, 04 9 


87, 42 5 


67, 41 3 


6, 04 1 


48, 87 2 


95j 37 6 


0, 27 1 


56, 70 8 


87, 06 4 


$83, 57 5 


$252, 32 1 


$330, 90 5 


(4.) 
♦375, 02 1 


(5.) 
$ 27, 09 8 


(6.) 
$ 7, 00 9 


2, 09 6 


325, 59 2 


0, 01 1 


0, 47 9 


25, 60 3 


0, 00 1 


3, 01 2 


9, 99 9 


46, 67 9 . 


$380, 60 8 


$388, 29 % 


%b^,n^^ 



APPLICATIONS. 
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1. A grocer purchsiaed a b^x of cuidles for § doHain 89 
oent9 ; a box of cheese for 25 dollars 4 cents and 3 miils^ 
a keg of raisins for 1 dollar 13^ cents, (or 12 cents and 
5 miUs ;) and a cask of wine for 40 dollars 37 c«nts 8 
mills : what did the whole cost him ? Ans, $73, 43 €. 

2. A farmer purchased a cow for which he paid 30 
dctlans and 4 mills ; a horse for which he paid 104 dollars 
60 o^ots and 1 mill ; a wagon for which he paid 85 dol 
la^s 9^nd nine n»Us : how much did the whole cost ? 

Ans, $219, 61 4. 

3. A man is indebted to A, $630,40 ; to B, $25 ; to C« 
87^ cents ; to D, 4 mills : how much does he owe ? 

Ans. $656,36 9. 

4. Bought 1 gallon of molasses at 28 cents per gallon ; 
a half pound of tea for 78 cents ; a piece of flannel for 12 
cbllars 6 cents and 3 mills ; a plough for 8 dollars 1 cent 
and 1 mill ; and a pair of shoes for 1 dollar 20 cents : 
what did the whole cdst ? Ans. $22, 33 4. 

5. Bought 6 pounds of coffee for 1 dollar 12^ cents ; a 
wash-tub for 75 cents 6 mills ; a tray for 26 cents 9 mills ; 
a broom for 27 cents ; a box of soap for 2 dollars 65 cents 
7 mills ; a cheese for 2 dollars 87^ cents : what is the 
whole amount ? Ans, $7,95 2. 

6. What is the entire cost of the following things: viz. 
2 gallons of molasses 57 cents ; half a pound of tea 37^ 
cents ; 2 yards of broad cloth $3, 37^ cents ; 8 yards of 
fltonel $9, 87 5 ; two skeins of silk 12^ cents, and 4 
•ticks of twist 8^ cents. 

SUBTRACTION OF FEDERAL MONEY. 

1. John gives 9^ cents for a pencil, and 8 cents for a 
top : how much more does he give for the pencil than 
top ? Ans, $0, 01 5. 

2. A man buys a cow for $26,37, and a calf for $4,S0 ' 
how much more does he pay for the cow than calf? 



OF 



We set down the numbers as in 
addition, and then tu^tntct them as 
in simple nmi^ers. 



OPBHATION. 

$26,3? . 
4,50 

$21,87 



Hence, for snbtraotion of Federa} Money, we have the 
following 

RULE. 

' 4 ^O, Place the leffser nun Aur under the greater so that 
tke commas f^ separating pmnts, shtMfaU direttlf under eaeh 
other;' then sAti^aet as m simple numbers, and place the 
sepmaiing pwalt in the remainder directly under those above, 

Q. How do yoQ set down the numbers foi^ subtraction 7 How do 
yoa subtract them ? How do you place the separating point in tiM 
roDainiiet? 

EXAMPLES. 

(1) (2.) 

Ftotti $204, 67 9 From $8976, 40 

fake 98, 7l 4 Take 610, 09 8 

RenEjainder $105, 96 5 Remainder $83667~30~2 

(3.) (4.) (5.) 

$620, 00 $327, 00 1 $2349, 

19, 02 1 2, 09 29, 33 

$600, 97 9 $S24, 91 1 $2319, 67* 

■ - ■ .III- I ■ 

6. What is the difference between $6 and 1 mill ? Be- 
tween $0,75 and 8 mills? Between 75 cents and 6 
mills ? Between $87, 35 4 and 9 mills ? 

7. From $107, 00 3 take $0, 47 9. Ans, $106, 52 4. 

APPLICATIONS. 

1. A man's income is $3000 a year ; he spends $187,50 : 
how much does he lay up ? Ans, $2812,50. 

2. A man purchased a yoke of oxen for $78, and a cow 
for $26,00 3 : how much more did he pay for the oxen 
than for the cow ? Ans, $51, 99 7. 

3. A man buys a horse for $97,50, and gives a hundred 
dollar bill : how much money ought he to receive back ? 

Atvs. ^'X^^^ 



81 0F^ WWHEkAI. MONEY. 

4. How nrach must be added to $60, 03 9 to make the 
sum $1005,40! A/i^. $945, 36 I . 

5. A rtian sold his house for $3005, this Sum being 
$98, Os3 9 idDre than he gave for it : what did it cost him ? 

Arts. $2906, 96 1. 

6. A man bought a pair of bxert for #100; and elold them 
again for $75,37^ : did he make or lose by the bargain^ 
and how much ? ' Ans, He lost $24, 62 5. 

7. A man starts on a jomwey wiih $100 ; he apeods 
$87, 57 : how much has. he left ? Ans. $12^43; 

6. How much HMntyou^dd t» $40^ 17 3 to make $100 1 
i Ans. $»,8a7* 

9. A umn purchased a pair of horses for 450, hut fijad- 
ittg one of them injured, the seller agreed to deduet 
$106, 32 5 : what had he to pay ? Ans, $343, 67 5; 

MULTIPLICATION OF FEDERAL MONEY. 

1. John gives 3 cents a piece for 6 oranges : how much 
do they cost him ? Ans, 18 cents. 

- 2. John buys 6 pair of stockings, for which he pays 
25 cents a pair : how much do they cost him ? 

3. A farmer sells 8 sheep for $1,25 each : how mpoh 
does he receive for them ? 



We multiply the cost of one sheep by 
the number of sheep, and the product is 
the entire cost ? 



OPERATION. 

. $1,25 
8^ 

$10^00 



Hence, for the multiplication of Federal Money by a 
simple number, we have the following 

RULE. 

^51. Multiply as in simple nutnherSy and the prodad 
mU be the answer in the lowest denominatian mentioned in 
the fndtiplicand ; then reduce the product to dollars and 
cfints, 

(^ How do yoa multiply Federal Money ? What wiU be the dcAO* 
miaatioa of the product ? How will you then reduce it to doUuf and 
eentaf 



■Vf' 



^ 09 fSderal mohbt. 8S 

EXAMPLES. 

1. Multiply 375 ddlars 28 cents and 2 mills, by 8; 
also, $476,87 by 9. 

OPERATION. {2.) 

$375, 28 2 $475, 87 
8 9 

Product $ 3002, 25 6 " Product $ 4282, 83 

(3.) (4.) (5.) 
$3, 00 4 $89, 07 9 $81, 99 2 
12^ 7^ 6 

$ 36, 04 8 $ 623, 55 3 $ 491, 95 2 

APPLICATIONS. 

1. What will 55 yards of cloth come to at 37 cents per 
yard? Ans. $20,35. 

2. What will 300 bushels of wheat come to at $1,25 
per bushel ? Ans. $375. 

3. What will 85 pounds of tea come to at 1 dollar 37| 
cents per pound ? 

OPERATION. 

1375 
85 

687» 
11000 



116875 
iiiM.$116,875 



In this example we first consider that 
^ of a cent is equal to 5 mills. Then 
as $1,37 5 contains more figures than 
85, we multiply by the 85, knowing that 
the product will be the same which 
ever number be made the multiplier. 
The product 116875 is in mills, which 
is reduced to ddlars and cents as 
befo]^. 

4. What will a firkin of butter containing 90 pounds 
come to at 25^ cents per pound 1 Ans. $22,95. 

5. What is the cost of a cask of wine containing 29 
gaUons, at 2 dollars and 75 cents per gallon ? 

Ans, $79,75. 

6. A bale of elodis contains 95 pieces^ costing 4$ 
dollars 37^ cent» each : wlutt is the cost of the whole 
bale ? Ans, $9835, 6^5. 

7. What is the value ef a$0 bttts at S 4(^«t«M&i^l^i% 
cents apiece? A.m.V^I^I&^ 



Q4' OF FfiDBRAJ. MONEY. 

8. What is the value of 9704 oranges at 34 cents ^ach ? 

Ans, $339,64. 

9. What will be the cost of 356 sheep at 3\ dollars a 
head? Ans, $11 5t. 

10. What will be the cost of 47 barrels of apples at 1| 
dollars per barrel ? Ans, $82,25. 

11. What is the value of ^00 bricks at 4,37 J per 
thousand ? Ans, $26,25. 

DIVISION OF FEDERAL MONEY. 

^53. To divide a sum expressed in dollars, cents, aad 
mills, by a simple number. 

RULE. 

h If the number to he divided contains doUdrs cents and 
miUSf divide as in simple numbers, and separate the quotient 
into dollars cents and mills. 

II. But if the number to be divided contains only doUarSy 
cr dollars and cents, bring it to mills by annexing ciphers : 
then divide as in simple numbers, and separate the quotient 
as before. 

Q^ How do yoa divide in Federal Money ? When the number to 
bi divided oontains only dollars, how do you divide ? 

EXAMPLES. 

^ 1. Divide $4, 62 4 by 4 ; also 87, 25 6 by 5. 

OPERATION. OPERATION. 

4) »4, 62 4 5) $87, 25 6 

t l, 15 6 $17, 45 H 



2. Divide $37 by 8. 

In this example we first reduce ; the 
11^37 to mills by annexing three ciphers. 
The quotient will then be mills, and 
ean be rednceid to doUacs and o^nto, as i 



OPERATION. 

8) $37, 00 
$ 4, 62 5 



>MUi 



,« 
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f 



3/ Divide, $56, 17 by 16. 



In this example we find the 
qnotient to be 3 dollars 51 
cents, and a remainder of 10 
mills, which being divided by 
16 gives -J-g- of a milL 



■*■> 



OPERATION. 

16)$56, 17 0($3, 51 if 

"81 
80 



17 
16 



10 

The answer is always sufficiently exact when it is true 
witllia 1 mill, and therefore the remainder in mills may 
idways be neglected. But in common business the quotient 
figure in mills is neglected. When however, such quotient 
figure is greater than 5, one may be added to the cents. 
The sign + is added in the examples, to show that the 
division may be continued. 

(I. When is the answer sufficiently exact ? In common business 
fire the mills considered ? When they exceed five, what do you do? 
How do you denote that the division may be continued 7 

4. Divide $495, 70 4 by 129. Ans, $3,84 +. 

5. Divide $12 into 200 equal parts. Ans, $0,06. 

6. Divide $400 into 600 equal parts. Ans. $0, 66 -h. 

7. Divide $857 into 51 equal parts. Atis, $16,80 -f . 

8. Divide $6578,95 in 157 equal parts. 

Ans. $41,90 4 -f • 

9. Divide $248,54 by 125. Ans. $1, 98 8 +. 
10. Divide $100 by 33. j1»a. 3, 03 +• 

APPLICATIONS. 

1. A man bought a piece of cloth containing 72 yards, 
for which he paid $252 : what did he pay per yard ? 

Ans. $3,50. 

2. If $600 be divided equally among 26 persons : what 
will he each one's share? Ans. $23,07 -(-. 

3. Divide $18000 into 40 equal parts: what is the 
value of each part ? Ans. $450 

4. Divide $3769,25 into 50 equal pat\»-. n?\«.\.\^ «ka 
^art? Airs. «^»% -V 
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5. A farmer purchased a farm containiiig 725 acres, 
for wliich he paid $18306,25 : what did it cost him per 
«cr« : Ans. $25,25. 

6. A merchant buys 15 bales of goods at auction, for 
which he pays $1000 : what do they cost him per bale ? 

Ans. $66^66 6 +. 

7 A drover pays $1250 for 500 sheep: what shall he 

sell them for apiece, that he m^ay neither make lior lode 

hy the bargain ? Ans. $2,50. 

8. The dairy of a farmer produces $600, and he has 
t5 cows : how much does he make by each cow ? 

9. A farmer receives $840 for the wool of 1400 sheep.: 
)u>w much does each sheep produce him ? Aim. $0,60. 

APPLICATIONS IN THE FOUR PRECEDING RULES. 

1. A farmer sold a yoke of oxen for $80,75 ; 6 cows 
for $29 each ; 30 sheep at $2,50 a head ; and 3 colts, one 
for $25, the other two for $30 apiece: what did he 
receive for tlie whole lot? Ans. $414,75. 

2. A merchant buys 6 bales of goods, each containing 
20 pieces of broadcloth, and each piece of broadcloth 
contained 29 yards; the whole cost him $15660: how 
mmny yards of cloth did he purchase, and how much did 
it xjost him per yard ? a S 3480 yards. 

' \ $4,50 per yard. 

3. A man dies leaving an estate of $33000 to be equally 
divided among his 4 children, after his wife shall have 
^iftken her third. What was the wife-'s portion, and what 
the part of each child ? . C $ 1 1 000 wife's part. 

^**' } $5500 each child's part. 

4. A person sells 3 cows at $25 each ; and a yoke of 
oxen for $65 : he agrees to take in payment 60 sheep: 
how much do his sheep cost him per head ? 

Ans. $2, 33 3 +, 

5. A person settling with his butcher, finds that he is 
diarged with 126 pounds of beef at 9 cents per pound; 
85 pounds of veal at 6 cents per pound ; 6 pair of fowls 
al 37 cents a pair ; and three hams at $1,60 each : how 

MfcA does be owe him ? Ans. $23,16. 
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6. A farmer agrees to furnish a merchant 40 busheh 
of rye a1l^62 cents per bushel, and to take his pay ia 
coffee at 16 cents a pound : how much coffee will he 
receive? Ans. 1 5b pounds. 

7. A farmer bargains with his tailor for a new coat 
cfvery six months, a new v^st every three months, and 
three pairs of pantaloons a year : the coats to cost $29,50 
^ch, the vests $3 apiece, and the pantaloons $12 a pair: 
^ the end of two years how much did he owe him ? 

Ans. $214 

8. A farmer raises 300 bushels of wheat, for which be 
receives $1,37^ per bushel ; 500 bushels of potatoes at 29 
cetits a bushel ; 1000 bushels of oats at 34 cents a bushel, 
and 75 tens of bay for which he receives 16 dollars per 
ton: how much does the whole come to ? 

Ans^ $2097,50. 

9. A farmer has six ten acre lots in each of which he 
pastures 6 cows : each cow produces 112 pounds of but- 
ter, for which he receives 184 cents per pound : the ex- 
penses of each cow are 5 dollars and a half : how mndti 
does he make by his dairy ? Ans. $547,92. 

10. A man lets out 2000 sheep, with the condition diat 
he is to have three fourths of what they produce after 
deducting the expenses of shearing : they yield 4 pounds 
of wool ahead, which is sold at 47^ cents per pound. 
The expense of shearing is one tenth of the whole : what 
ioee the owner of the sheep receive ? Ans. $2A65. 

11. A man lets out his farm on shares. He is to hav« 
half the grain, one third the price of the hay, and one 
quarter the increase of the live stock. . At the end of the 
time, there have been raised, 500 bushels of wheat worth 
$1,87^ a bushel, 300 bushels of oats worth 37^ cents a 
bushel, 250 bushels of corn worth 80 cents a bushel, 65 
tons of hay worth $18 a ton ; and the increase of the live 
stock; had been, 5^, two years old worth $8 apiece, 8 
calves worth $5 apiece, 10 sheep worth $2 apiece^ a coilt 
worth $36, and a pair of steers wotlYv %'i%,'5Q^ \ Vcvn \s\\i52^ 
was the owaer of the land to teceivQl Ans. ^V^'^^^^S^ 
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BILLS OF PARCELS. 

New York, May Ist, 1837 
Jfr. James Spendthrift 

Bought of Benj, Savedl, 
16 pounds of tea at 85 cents per pound - - • 
27 pounds of coffee at 15^ cents per pound - - 
15 yards of linen at 66 cents per yard - - - 

$27, 68 5. 
Rec'd payment, Bei^, SavealL 



Albany, June 2d, 1837. 

Mr, Jacob Johns Bought of Gideon GouM. 

36 pounds of sugar at 9^ cents per pound - - - 
3 hogsheads of molasses, 63 galls, each > 
at 27 cents a gallon ----- ) 
5 casks of rice 285 pounds each, at 5 cts. per pound 
IS chests of tea 86 pounds each, at 96 cts. per pound 

Total cost $ 290,82. 

Rec'd payment. For Gideon Gould, 

Charles Clark. 



Hartford, Novembet 2l8t, 1837; 

Gideon Jones Bought of Jacob Thrifiy. 

69 Chests of tea at $55,65 per chest - - - • 
126 Bags of coffee, 100 pounds each, at 12 J cts. } 

per pound .---- J 

167 Boxes of raisins at $2,75 per box - - - 
800 Bags of almons at $18,50 per bag ... 
9004 Barrels of shad at $7,50 per barrel - - - 
60 Barrels of oil 32 gallons each, at $1 ,08 per gall. 



Amount $ 90277.70. 
Received the above in full, J<w»^ TKrifibf. 
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DENOMINATE NUMBERS. . 

^ 53. Theie are other donommate numbers besides 
those of Federal Money. For example, 6 yards of cloth 
is ftdenooiiiuite iiiiiQber« the unit^ 1 yard of cloth, being 
denominated, or named. 

Two numbers are of the same denomination, when they 
have the same unit, and of different denominations when 
they have different units. 

. For example, 8 feet and 10 feet are of the same denomi- 
nation, the unit being 1 foot ; but 30 feet and 60 yarda 
ara of different denpminations, the unit of the first being 1) 
iiK)t, and the imit of the second, 1 yard. 

"Q. What is « deilominftte number? (see § 45). What is themtil 
of 6 yards of cloth ? When are two numbers oi tha same denomina- 
tion/ Give an example ? When of different denoinbationa? Qive 
an example ? 

: § 54. The following Tables show the different kiada 
of denominate numbers in general use, and also theii; 
relative values. 

ENGLISH MONEY. 

The denominations of English Money, are guineas, 
pounds, shillings, pence, and farthings. 

TABLE. 

ft 

4 farthings marked far, make 1 penny marked d, 

12 pence - - - 1 shilling • s, 

dO shillings ... 1 pound - £. 

21 shillings - - - 1 guinea - 

£ s d far, 

1 = 20 = 240 = 960 

1 = 12 =r 48 

1=4 

NoTB.— rFarthings are generally expressed in fractions of 
a penny. Thus, for 1 farthing we write ^dy for 3 farthings, 
|«r, and for 3 farthings, fJ. 

Q. What are the denominations of Kti^iaVi '^^.QTk»^^ '^^'^^iX'^ 
table. How are farthings generally exptei&&e^t 
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REDUCTION OF DENOMINATE NUMBERS. 

§ 66. Reduction is changing ike denominatidn of a 
nnmber without altering its vsdue. 

For example, 42 dollars and~35 cents are expressed in 
different denominations. 

But 42 dollars are equal to 4200 cents^ 

Add 35 cents, 

the sura 4235 cents is eijual t» 43 
dollars and 35 cents. Here we have brought the mm* 
bers to the same denomination without altering their v^alneii 

Again, if we have 24 shillings, we can reduce them to 
pounds and shillings: for, since 20 shillings ma^e 1 pound, 
24 shillings are equal to jE^l 4s. Here we have again 
changed the denomination without altering the value. 

We may take, as another example, 3 yards and reduce 
it to inches. Now, since 3 feet make a yard, and 12 
inches a foot, we have 

3x3=9 feet ; and 9 X 12= 108 inches. 

If, on the contrary, it were required to bring inches into 
yards, we should first divide by 12, to bring them into 
feet, and then by 3 to bring the feet into yards. Thus, 

108 inches -^-12=9 feet; and 9 feet -f-3=3 yard?. 

We therefore see, that reduction of denominate numbers 
generally, ]ike that of Federal Money, is divided into two 
parts. 

Ist. To reduce a number from a higher denomination 
to a lower. 

2d. To reduce a number from a lower denomination to 
a higher. 

Q. What is reduction? How many pounds and shillings kx 94 
^hiHings ? How many feet in a yard 7 How many inches in a foot t 
How many feet in three yards ? How many inches m 3 yards ? Hovr > 
many feet in 72 inches ? How many yards ? Into how many parts 
may reductiim ef denominate numbers be divided ? Name them. 
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CASS I. 

^ 56. To reduce denominate numbers from u higboff 

denomination to a lower. 

BULE. 

I. Consider how many uni^ of the next lower denamuut 
tion make one unit of the higher. 

II. Multiphj the higher denomination hy that number ^ and 
add t^ the product the number belonging to the lower: w$ 
shall then Jiave the equivalent number in the next lower de^ 
mmimatian. 

' III. Proceed in a similar way through all the deiioiHinth 
turns to the last ; the last sum will he the required number, 

.Q. Qow do you r64ope numbjeva^ ftqmh. higjber to a lowiT d^|MHa»> 
nation ? Repeat the rule. 

EKAiM?].E8. 

I. Reduce 9 yards and 6 feet to inches ? 

OPERATION. 



We first bring the yards to feet, 
and then add the 6 feet, after which 
we reduce the whole to inches. 



9 
3 



27. 
6 feet to be added. 



33 
12 



396 incbes. 



% Reduce £%1 6s 8d to the denomination of pence. 

OPERATION. 



We first bring the pounds to shillings 
and then add the 6^; we then bring the 
shHUngs to pence and add in the 8df 
giiing for the aatwery 6560 peaetf. 



£27 es Sd 
20 



540 

es 

546s 
12 



A 



6552 



'ds 
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In reducing, we often add the next 
..lower denomination mentally without 
*«etting it down. Thus, when we mul- 
tiply by 20, we add the 6*, without 
writing it down, making in the pro- 
^uet 6 in the units place : and when we 
multiply by 12 we say, 12 times 6 are 
72 and Sd to be added make 80. 
I 3. In JC1465 14^ 5d how many farthings ? 
» 4. In £45 12 J 10 J, how many pence ? 

5. In 87 guineas, how many farthings ? 

6. In iri45 16^ lid, how many'pence? 



OPERATION. 

^27 6^ 8 J 

20 



546s 
12 

6560 



Am. 1407092. 
Ans. 10954. 
Ans, ^7M6. 
Ans. 35003. 



CASE II. 



^ 57. To rednce denoi^inBte oiunbers from a lower 
denomination to a higher. 

I. Consider how many units of the gixien denominaiion 
make one unit of the next higher; a?td take this number for 
a divisor: divide the given number by it and set down the 
remainder, if there be any. 

.II. Divide the quotient thus 9btai$ied by the number of units 
in the next higher denomination, and set down the remainder. 

III. Proceed in the same way through all the denomina- 
tions to the highest ; the last quotient with the several re- 
mainders annexed, vnll give the answer sought, and if there 
be no remainders, the last quotient will be the answer. 

Q. In redi)cing frum a lower denomination to a '^'t.'her wh^t d(» jou 
first do? What next? and what next? 



EXAMPLES. 

1 . Reduce 31 38 farthings to ih 
In this example wefir^t divide 
by 4, the numl^r of farthings in 
a penny; the quotient is 784 
pence, and 2 farthings over. .The . 
784 pence are then divided by 
12, t^e number of pence in a 
Mf}jlUng. The quotient is 65 
shilhngs and four pence ovei. 



^nomination of pounds. 

OPERATION. 

4)3138 

12)784 . 2 /ar. rem. 

! ^|^|5 : . 4d. teM. 

3 . . 5s. reiBL 

AnsTWs 5s 4i %far^ 



The 65 shillings are then divided bm20, the number of 
shillings in a pound, the quotient is £3 and a remainder 
of 5 shillings. Hence, £3 5s Ad 2 Jar, is the value of 
3138 farthings. 

Note. — ^The same rules apply to all the denominate num- 
bers. 

2. Reduce 3658 inchea to yards ? 

Arts. 101 yards, 1 footf 10 ineh. 

3. In 80 guineas, how many pounds ? Ans. £84, 
^4. In 1549 farthings, how many pounds shillings and 

pence 1 Ans. £1 i2s 3\dJ 

5. Reduce 1046 pence to pounds. Ans, £4 7s 2d, 

^ 6, Reduce 4704 pence to guineas. Ans. 18 guineas I4s, 

7. In 6169 pence, how many £1 Ans. £25 lis Id, 

' PROOF OF REDUCTION. 

^58. After a number has been reduced from a higher 
denomination tb a lower, by the first rule, let it be reduced 
back by the second ; and after a number has been reduced 
from a lower denomination to a higher, by the second rule, 
let it be reduced back by the first rule. If the results ' 
agree the work is supposed right. 

EXAMPLES. 

1. Reduce jC15 7s6dto the denomination of pence. 

OPERATION. PROOF. 

15 12)3690 

^Q 2|0)30|7 ...ed Rem. 

307 15 7^ Rem. 

12 



3690 Ans, £15 7s Qd. 

2. In jC31 8^ 9d Zfar.: how many farthings ? Also 
the proof. ' 

3. In £87 14^ 8^ : how many farthings ? Also the proof. 

4. In ^^407 19^ ll^d: how many farthings ? Also the ■ 
proof. 

TROJ WEIGHT. 

§ 59. Gold, silver, jewels, and liquors, are weighed by 
this weight. Its denominations are i^vivvds, qx^v^^-^^ 
pe^n^^weights, and grains 



94 
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24 grains,^. make 1 penny weight, marked jHof, 
20 pennyweights - 1 ounce - - - - o;y. 
12 ounces . - - 1 pound - - - - tt. 

Ih, oz. pwt. gr. 
1 = 12=240=5760 
1= 20= 480 
1= 24 

Q. What thmgB.are weighed by Tioy wei^t? What an its 
fionomiiiations? Repeat the Table ? 

EXAMPLES. 
1. Reduce 1626. lloz. I5pwt, to pennyweights. 

OPERATION. 

16 lb. 
12 oz. 



In this Cfxample, we first mul- 
tiply by the number of ounces in 
a pound, and then add the ounces ; 
we then multiply by 20 and add 
the peanyweights. 



192 
11 oz. added. 



203 
20 pwt. in an oz. 



4060 

15 pwt. added. 



4075 pennyweights. 



2. In 252&. 90^7. Opwt. 20gr. : how many grains ? 

Ans. 148340. 

3. Reduce 6490^. to pounds. 

OPERATION. 

24) 6490 



We first divide by 
the number of grains in 
a pwt.\ then by the 

K. in an oz.; then 
j|ia. ounces in a lb. 



2|0)27|0 l-Ogr. remainder. 
12)13 . . lOpwt. remainder. 
1 . . loz. remainder. 



^ 



Ans. lib. loz. lOpwt. lOgr. 

4. In 678618 grains, how mai^ pounds ? 

Ans. 1171b. 9oz. i5pvft. IBgr. 

5. Reduce 8794pio^ to pounds. 

Ans. ^^lli.7o2. 14^. 
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APOf «ECARI£S> WEHftHT. 

§ OO. This weight is used by apothecaries and physi- 
cians in mixing their medicines. Its denominations are 
pounds, ounces, drams, scruples, and grains. The pound 
and ounce are the same as the pound and ounce in tho 
Troy weight ; the difference between the two weights 
consists in the different divisions and subdivisions of the 
ounce. ^ 

TABLE. ^ 

20 grains, gr. make 1 scruple, marked 9. 

3 scruples - - 1 dram, - - - 3. 

8 drams - - - 1 ounce, - - - f. 

12 ounces - - - 1 pound, - - fc. 

ft) f 3 3 ^• 
l = 12z=:96=i288=5760 

1= 8= 24= 480 

1= 3= 60 

1= 20 

Q. What is the use of the Apothecaries' wdvht? What are its 
denominations ? Of what value arc the pound andthe ounce ? Repeat 
tho Table. 

EXAMPLES. 

1. Reduce 9ib 8f 63 23 I2gr,, to grains. 

We first multiply by the num- 
ber of ounces in a Ih,^ and at 
the same time add in the 
ounces. We next multiply by 
the number of drams in an 
ounce and add in the drams : 
we then multiply by the number 
of scruples in a dram and add 
in the scruples ; and lastly, we 
multiply by 20 and add in the 
grains. 

2 Reduce 271b 9f 63 19 to scruples. 

Ans. %^\\ scnL'^%» 
3. Btdnce 94S} Itf I5 to drams. Ans- %V\^ ^.Tati^- 



OPERATION. 
9 
12 

U6 ounces. 

8 

934 drams. 
3 

2804 sctuples. 

20^ 

Am. 56092 grains. 



2|0)5609[3 
""3)2804 . . 12^ 
8) 934 . . 23. 
12) 116 . . 63. 
9fi)8?. 



96 m^voTi&K or 

4. In 56092 gFaii6, how many pofmd#^' 
We first divide by 20, the operation. 

number of grains in a scruple : 
then by 3 the number of scruples 
in a dram ; then by 8 the num- 
ber of drams in an ounce ; and 
lastly by 12, the number of 
ounces in a pound. ^ 

^r Ans, 9ftj 8f 63 23 12^. 

5. Reduce 24033 grains to pounds. 

Ans, 4fe 2f O3 13 13^. 

6. Reduce 32044 scruples to pounds. 

Arts, lllib 3| I3 13. 

AVOIRDUPOIS WEIGHT. 

§ 61. By this weight are weighed all coarse articles, 
such as hay, grain, chandlers' wares, and all the metals, 
excepting gold and silver. 

Its denominations are tons, hundreds, quarters, pounds, 
and drams. 

* In this weight the vfords gross and nett are used. Gross 
i% a^e weight of the goods, with the boxes, casks, or bags, 
In which they are contained. Neti is the weight of the 
goods only; or what remains after deducting from the 
gross weight, the weight of the boxes, casks, or bags. 

A hundred weight is 112 pounds, as appears fmm the 
Table. But at the present time, the merchants in our 
principal cities, buy and sell by the 100 pounds. 

TABLE. 

16 drams dr, make 1 ounce, mariced oz, 

16 ounces - - J pound, -. - - 16. 

28 pounds - - 1 quarter, - - - gr. 

\ 4 quarters - - 1 hundred weight, cw$, 

20 hundred weight 1 ton, - - - - T. 

T. cwt. qr. lb. oz. dr, 

1=20=80=2240=36840=573440 

1= 4= 112= 1792= 28672 

1= 28= 448= 7168 

1= 16= 256 
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Q^ What artidea aie "^if&^ifiA by tiiis wcng^t ? What are its deno* 
minations? What 4oe8 groM mean ? What does net mean? What 
' U a hundred weight ? Hbii;4o they buy and ilell in the prindpal cities 7 
Repeat the Tabl& 

EXAMPLES. 

1. Reduce 5T. 8ctot, 3qr, 24lb. l3oz, I4dr, to drams. 

OPERATION 

5 
20 

We first multiply by 20 and add 
in the 8 hundred : we next multiply 
by 4 and add in the 3qr, ; next by 
26 and then add in the 242^.; next 
kj 16 and tbes aid m the \2oz \ 
and finally by 16 and add in the 
Udr. 






108 
4 

435 

28 

12204 
16 



195277 
16 

31244 46 drama. 

■ — «-• 

2. Reduce 27T. 17cwL 29qr. 21/6. to ounces. 

Ans. 1011472©;^. 

3. Reduce 94T. 19cwt, Iqr, to quarters. Ans, 7597qr. 

4. Reduce 3124446 drams to tuns. 

4X4=16 ^D^i^m^. 



i 4)781111 . . .2 



X4 = 16| 



4)195277 . . . 3x4+2=14*'. 
4)48819 . . . 1 

4X7=28 J 1H^?1- • • 3^4+l=rl3(Mr. 
\ 7)3051 

♦ 4)435 ...6x4=24/6. 

2|0)10|8 ... 3^, 

5 ... 8cwt. 

Ans, 5T. Bcwt.Zqr.24Jb. 13o;sr. I4dr. 

5 Reduce 108910592 drams to tons.. 

Ans. 189T. 18c«rf. 2qi . 

6. Reduce 299S128 ounces to ions. 

An8. ^^'t.V^cvit^^qr.'V V 
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LONGMEAfUafi. 

$62. Long measure is used/when length only is con- 
sidered. Its denominations are^.degrees, leagues, milUb. 
fuijongp, rods, yards, feet, inches; and barley-corns. 

TABLE. 

3 barley-corns, bar. make 1 inch, marked in. 
12 inches - - - 1 foot, - - ft. 

3 feet -4.-1 yard - - yit 
3^ yards or 16J feet - 1 rod, perch, or pole, rd. 
40 rods - - - 1 furlong, - - fur. 

8 furlongs or 320 rods 1 mile, - - mi. 

3 miles - - - 1 league, - - L. 
dO geographical or 69^ > ^ ^ , . ^ ^ 

statute miles ) . ® 

o^A J < a great circle, or circumfe- 

360 degrees - - | ,ence of the earth. 

mi. fur. rd. yd. ft. in. 

I=s8=320= 1760=5280=63360 

1= 40= 2«0= 660= 7920 , 

1= 5J= 16^= 198 

1= 3= 36 

1= 12 

Note. — ^A fathom is six feet, and is generally used to 
measure the depth of water. 

A hand is 4 inches, and is used to measure the height of 
horses. 

d. When is Long Measure used ? What are its denominatkmf 7 
Re{ieat the table. What is a fathom ? What is a hand 7 

EXAMPLES. « . 

1. In 675 ft. 10m. 2bar.; how many'rarley-comB ? 

We first reduce the feet 
to inches and then add in 
the 10 inches : we next 
reduce the inches to barley- 
corns and add in the 2 
baFjeycoma. 



OPERATION. 

675 

12 



8110 
3 

Ans. 243^ barley-cons 
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2. In 59mi. 7/wr. 38r(?. ;* how many rods ? 

. ^ Ans. I9l98rd, 

3. In 194656 bar,; how many feet? 



W« first divide by the num- 
ber 0f barleycorns in an inch, 
and then by the number of inches 
in a foot. 



OPERATION. 

3 )194656 

12 )64885 . . . Ihar. 
5407 . , . Itn. 



Ans, 5407/i. Itn. Ihar 
4. In 115188 rods, how many miles t 

Ans. 359mt. 7fur, 2Brd. 



CLOTH MEASURE. 



^63. Cloth measure is used for measuring all kinds 
of cloth. Its denominations are Ells French, Elts Eag* 
lish, Ells Flemish, yards, quarters, nails, and inches. 



2^ inches 
4 nails 

4 quarters 
3 quarters 

5 quarters 

6 quarters 



TABLE. 

in. make 1 nail marked na, 

- 1 quarter of a yard qr, 

- 1 yard - - yd. 
. 1 Ell Flemish - E. Fl 
. 1 Ell English . E. E. 

- 1 Ell French - E. Fr. 



Q. For what is Cloth Measure used ? What are its denominatioiis^ 
Rttpeat the Table. 



EXAMPLES. 



1. In 85y(?. 3$^. 3nfl., how many naib? 



We first redi^j^ the yards to quar- 
ters and add in the 3^r. ; we next re- 
duce the quarters to nails and add in 
the 3 nails. 



OPERATION* 

35 
4 

143 
4 



Ans. 575 na. 



2. Reduce 4Si Ells English to nails. Ans. 980na 

3. Reduce 51 Ells Flemish, 2^r. 3na. lo tv^A'a. 



100 
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OPERATION. 
4)3278 

4)819 . . 2ntL 
204 . . 3^, 



4. In 3278 nails, how many yards ? 

We first divide by 4 which* 
brings the number to quarters, and^ 
then again by 4, which brings it 
vO yards. 

Ans. 204yd. 3qr, 2na 

5. Reduce 340 nails to Ells Flemish. Ans. 28 E. FL Iqr, 
6; In 67 quarters, how many yards ? Ans. I6yj. 3^. 

LAND OR SQUARE MEASTTRE. 

^64. Land or square measure is used in measuring 
land, or any thing in which length and breadth are both 
considered. 

A square is the space included be- 
tween four equal lines, drawn perpen- 
dicular to each other. Each lino is 
called a side of the square. If each side 
be one foot, the figure is called a square 
foot. 

If the sides of the square be each 
one yard, the square is called a square 
yard. In the large square there are 
nine small squares, the sides of which 
are each one foot. Therefore, the 
square yard contains 9 square feet. 



1 Foot. 




1 yard = 3 feet. 



■ " 



M 

a. 

II 

CO 



(t 

.r 



The number of small squares that is contained in any 
large square, is always equal to the product of two of Hob 
sides of the large square. As in the figure, 3x3=9 square 
feet. The number of square inches contained in a squase 
foot is equal to 12 x 12 = 144. '^'* 

TABLE. 

144 square inches, sq. in. make 1 square foot^ Sq.fi, 



9 square feet 
30^ square yards 
40 square poles 
4 roods 
^40 acres 



1 square yard, iS^.ycIL 
1 square pole, P. 
1 rood, - R. 
1 acre, - 4. 
1 «o^\»Q tgo\a. If, 



DENOMINATE NUMAERS. 



10 



A. R. P. Sq. yd, Sq.fi, Sq. in. 

1=4=160=4840=43560=6272640 

1= 40=1210=10890=1568160 

1= 30}= 272}= 39204 

1= 9= 1296 

1 = 144 

The Surveyor's or Gunter's chain is generally used in 
aiurveying land. It is 4 poles or 66 feet in length, and is 
divided into 100 Unks. 



TABLE. 



7^^ inches 

4 rods or 66ft. 
80 chains 

1 square chain 
10 square chains 



make 



1 link, marked 
1 chain, - - . . 
1 mile, - - - . 
16 square poles, 
1 acre. - - ■ 



I 

e. 

mi, 

P, 

. A, 



Land is generally estimated in square miles, aicres, 
foods, and square poles or perches. 

Q. For what is square measure used? What is a square ? If each 
side be one foot, what is it called f If each side be a yard, what is it 
eaUed ? How many square feet does the square yard contain ? How 
is the number of small squares contained in a large square found 7 
Repeat the Table. What chain is used in surveying land ? How long 
is it? How is it divided ? Repeat the Table. How is land geq^rally 
estimated? 

EXAMPLES. 

1. In 32M. 25 A. 3R.> how many square poles ? 



We first bring the square 
miles to acres by multiplying 
by 640, and then add in the 25 
acres. We next reduce to 
roods and add in the 3 roods : 
we then reduce to poles. 



OPERATION. 

32 
640 



20505 
4 



82023 roods, 
40 



Ans, 3280920 P. 



2. In 19A» 2R. 37P., how maw w\jm^ ^\^^\ 
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3. In 175 square chains, honr many square rods! 

Ans. 3800P. 
4> Ih 37456 square inches, how many square feett 

, 12 )37456 
12x13=144 } 13 )3121 ..4 
_260 - ■ 1 
1X12+4=16. 
A»s. 260 Sq.fi. 16 Sq. Ml 

S. In 14972 gquare rods, how many acres ? 

Ans. 93A. 2R. 12P. 
0. In 3674139P. how many square miles?, 

Ans. 35Jtf. 563j4. IR. 19F. 



SOLID OR CDBIC MBASURB, 

^ 65. Solid or cubic meaaure is used in meaaming 
stone, timber, earth, and such other things as hare Aree 
dimensions of length, breadth, and thickness. Its denomi- 
uations are tons, cords, yards-, feet, and inches. 

A cube is a body, or solid, 
having sis equal faces, which 
Me •quares. If the sides of 
the cube be each one foot long, 
the solid is called a cubic or 
solid foot. But when the sides 
of the cube are one yard, as in 
the figure, the cube is called a 3 feet = 1 ysri. 

cubic or solid yard. The base of the cube, which is the 
face on which it stands, contains 3x3^9 square feet 
Therefore 9 cubes, of one loot each, can be placed on the 
base. If the solid were one foot high it would contain 9 
cabic feet; if it were 2 feet thick it would contain two 
tiers of cubes, or 18 cubic feet ; and if it were 3 feet high, 
it would contain three tiers, or 27 cubic feet. Hence, t/ie 
content of a solid is equal to the product of its length, 
^gedth, and thtckaest. Therefore. 1 cubie /oot contains 
/^X 13 X iS=1728 cubic incliea. 
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TABLE 

''ft ■ —. . 

1728 solid inches, S, in, make 1 solid loot, S.fl 

27 solid feet - - - - i solid yard S. yd, 

40 feel of round, or 50 > l ton - - - T 

feet of hewn timber, y - - - on. 

138«,lidfoet=8x4x4,th^is,av ^^ j ^ord of 

pile 8 feet m length, 4 feet in > , p 

width, and 4 feel in height } 

Note. — ^A cord foot, is one foot in length of the pile which 
makes a cord. It contains sixteen solid feet. 

Q. For what is s^lid or cubic measure used ? What are its deno- 
minations? What IS a cobe ? What is a cubic or so^ loot? ¥i^3iat 
i» & cubic yard ? How many cuIhc feet in a cubic yard ? What is the 
content ot a solid equal to ? Repeat the Table. What is a cord of 
wood ? How many solid feet does it contain ? 

EXAMPLES. 

1. Reduce 14 Tons of round timber to solid inches. 

Ans, 967680 solid inches,, 
.2. In 55 cords of wood, how many solid feet 1 

Ans. 7040. 

3. In 25 cords of wood, how many cord feet ? 

Ans, 200 cord^ 

4. Reduce 3058560 cubic inches to tons of round 
timber. 

OPERATION. 

1728)3058560(1770 
1728 



We first divide 
by 1728 the num- 
ber of solid inches 
in a solid foot, and 
next by 40 the 
numberofsdidfeet 
ma (on. 



13305 

12096 
12096 4|0)177j0 
12096 44 . . . 10 



00000 



Ans, 44 tons 10^. 

U. Reduce 28160 solid feet to cotds. Ans. 220 cords, 
4i. Reduce 174964 cord feet to cords. 
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WINE MEASURE. 

^ 66. Wine measure is used in measuring all liquoiv 
excepting beer and ale. Its denominations, are tuns, pipes, 
hogsheads, barrels, gallons, quarts, pints, and gills. 

TABLE. 

4 gills, gip make 1 pint, marked pL 
2 pints --.•-! quart, ' - ' gL 
4 quarts ----- 1 gallon, - - - gal, 
31^ gallons . - - - i barrel, - - bar, 
63 gallons - - - - i hogshead, - hhd, 
2 hogsheads - - - 1 pipe, ' ' - pi. 
2 pipes or 4 hogsheads 1 tun, - - - tun. 
tun. pi. hhd. bar. gal, qt. ' pt. gi. 

1=2 = 4 = 8 = 252 = lOOa = 2016 = 8064 
1 = 2 = 4 = 126 = 504 = 1008 = 4032 
1=2= 63 = 252 = 504 = 2016 
1 = 31^ = 126 = 252 = 1008 
^ 1 = 4 = 8 = 32 

1 = 2 = 8 
1=4 

Note.— A gallon, wine measure, contains 331 cubic inches. 

Q. What is measured by wine measure ? What are its denomina- 
tioDs ? Repeat the Table. What is the content of the wine gBllon 7 

EXAMPLES. 

1. In 5 tuns 1 hogshead of wine, how many gaUons ? 

OPERATION. 



We first multiply by 4 the 
number of hogsheads in a tun 
and add in the 1 hogshead, after 
which we reduce to gallons. 



5 

4 

21 
63 

63 

126 

Ans. 1323 gal. 



2. Reduce 12 pipes 1 hogshead and 1 quart of wine, 

to pints. Ans, 12602p^ 

S. la I'tm of ciderj how many gills ? Ans. 8064* 
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4. In 10584 quarts <^ wine, how many tons ? 

4)10584 



63=7x9 I 



7 )2646 
9)378" 
4)42' 
Ans, lOtuns, 2hhd. 



5. Reduce 201632 gills to tuns. Ans. 25tuns. Igal 

6. Reduce 16128 gills of cider to tuns. Ans. 2tHiM 



ALE OR BEER MEASURE. 

§ 67. Ale or beer measure is used in measuring ale, 
beer, and milk. Its denominations are hogsheads, banwls 
gallons, quarts, and pints. 

TABLE. 

2 pints pt, make 1 quart, marked qt, 

4 quarts - - - - 1 gallon, - - - soIm. 

36 gallons - - - - 1 barrel, - - - bar, 

54 gallons - - - - 1 hogshead, - - hkL 

lihd, bar, gal, qt, pt. 

1 = 1^=54=216=432 

1=36=144=288 

1= 4= 8 

1= 2 

Note. — ^A gallon, beer measure, contains 282 cubic inclsM. 

Q. For what is ale or beer measure used ?^ What are its denomma- 
t^ons ? Repeat the Table. How many cubic inches m a gallon, beei 
neasure? 

EXAMPLES. 

1. Reduce Alhar. I6gal, 4qt. to pints. Ans. 13672/K. 

2. In 27 hhd. of beer, how many pints? Ans, 11664 

S. In 55832 pints of beer, how many hogsheads ? 

Ans, I29hhd.l3gaf 

4. In 64972 quarts of beer, how many barrels ? 

^ Ans. 4^51^,1% , 
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^68. Dry measure is used in measuring alltlry articles, 
such as grain, fruits, roots, saltj cpal, &c. Its denomina- 
tions are ckaldrons, bushels, pecks, quarts, and pints. 

TAHLE. 

2 pints pU make 1 quart, marked qt. 

8 quarts - 1 peck, - pk. 

v4 peeks - 1 ^mshel, - i«. 

36 bushels - 1 chaldron, - eft. ' 

cA. Im* pk. qt. pt, 

1=36=144=1152=2304 

1±= 4= 32= 64 

1= 8= 16 

1= 2 

Note. — ^A gallon Dry measure contains 268|- cubic inches 
A Winchester bushel is 18^ inches in diameter, 8 inches 
deep, and contains 3150f- cubic inches. 

Q. What is the use of Dry measure ? What are its denominations? 
Repeat the Table. What is the content of a gallon ? How large is 
It Winchester bushel ? 

EXAMPLES. 

1. In 372 bushels, how many pints ? Ans. 23808. 

2. In 5 chaldrons 31 bushels, how many pecks ? 

Ans. 844 

3. In 17408 pints, how many bushels ? Ans. 272. 

4. In 4220 pints, how many chaldrons ? 

Ans. Ich. 29hu. 3pk. 6ft 

TIME. 

^69. The denominations of time are years, months^ 
weeks, days, hours, minutes, and i^econds. 

60 secondls sec. make 1 minute, marked m. 

60 minutes - - - , i hour, . - - - - Ar. 

24 hours ----- l day, - - - - ^ 

7 days ----- l week, - - - - tot. 

4 veeTcs - - - - 1 month, - - - - mo. 

IZ mo. 1 day and 6 hrs. > 1 common or > 

or 5^5 days, 6 hours. J Miuayetir, (* * ^' 
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yr. wk, da, kr, m. see, 

1=52=365^=8766=525960=31557600 

1= 7 = 168= 10080= 604800 

1 = 24= 1440= 86400 

1= 60= 3600 

1= . 60 

The whole days only are reckoned. The odd six 
hours, by accumulating for 4 years, make one day, so that 
every fourth year contains 366 days. This is called tlvo 
Bissextile j or Leap year. 

When the Leap year occurs, the nimiber of years up to 
that time is exactly divisible by 4. Thus 1800, 1804, 
1808, 1812, 1816, 1820, 1824, 1828, 1832, and 1836 
were all leap years. 

The year is also divided into 12 calendar montha, 
which contain an unequal number of days. 

J^anus. JVb. of Dayt, 

1 month January, - - - - 31 

2 - - - February, - - - - 28 

3 - - - March, - - - - 31 

4 - - - April, ----- 30 

5 - - - May, 31 

6 - - - June, - - i - - SO 

7 - - - July, 31 

8 - - - August, - - - - 31 

9 - - - -September, - - - 30 

10 . - - October, - - - - 31 

11 - - - November, - - - 30 

12 - - - December, - - * 31 

Total 365 

The additional day, when it occurs, is added to tho 
L'Cnth of February, so that this month has 29 days in the 
}.«ap year. 

Thirty days hath September, 

April, June, and November ; 

All the rest have thirty-one, 

Excepting February, twenty-eight alone. 

Q. What are the denominations of Time? How long is a year! 
How many days in a common year? How many days in a leap year? 
How many calendar months in a year ? Name them and the nuii- 
ber of days in each. How many davs has FebTOAx^ \n. tbft Vmq^ 
year ? How d» you remember which of t3:ie iiMni?Cb& Wt^ ^ ^v^V^a>^ 
whkt3t7 

5 



1«6 
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EXAMPLfiS. 



1 . How many seconds in a year of B65da. 6Ar, ? 



We iirst reduce the davs 
)o hours and* add in the 6 
liours. We then multiply 
'by 60 which brings the 
whole to minutes, after 
which we again multiply 
%y 60 which reduces the 
number to seconds. 



OPERATION. 

365da. 6Ar. 
24 

1466 
730 



8766 hours. 
60 



52^60 minutes. 
60 



Ans, 31557600 seconds. 



2. In 12 years of 365(?a. 23Ar. 57m. ^%sec, each, how 
many seconds ? Ans, 3794671 OS^^r 

3. In 49 weeks, how many minutes ? Ans, 493920. 

4. In 126230400 seconds, how many years of 365 days ? 



We first divide by 60 which 
brings the number into min- 
utes. We then divide again 
by 60 which brings it into 
hours, then by 24 which brings 
it into days ; and lastly, by 365 
which gives the quotient in 
years. 



OPERATION. 

6|0)1262304Q |0 
610)210384(0 

< 6)8766 
36 5)1461(4 
1460 



1 



Ans. 4 years and 1 day, 

5. In 756952018 seconds, how many years of 365 days 
each ? Ans, 24yr. Ida, 26m. 58sec, 

6. In 5927040 minutes, how many weeks ? Ans. 588. 

OIRCULAA MEASURS aR MOTION. 

\ 70. Circular measure is used in estimating latitude 
and longitude, and also in measuring the motions of die 
m^avenly bodi^. Every circle is supposed to be divided 
fifp. 360 eqml parts, called 4egiw». 



-^ 
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TABLE. 

60 seconds " make 1 minute, marked ' 

60 minutes - - 1 degree, - - •. 

30 degrees - - 1 sign, - - - 8. 

12 signs or 360** - 1 circle, - - - <% 

c 8 <* ' " 

1 = 12 = 360=21600=1296000 

1= 30= 1800= 108000 

1 = 60 = 3600 

1= 60 

Q. For what is circular raeaeure used ? . How m «very dsfdb flop- 
posed to be divided ? Repeat the Table. 

EXAMPLES, 

1. Reduce 5s 29° 25' to minutes. Ans. 10765'. 

2. In 2 circles, how many seconds ? Ans, 2592000". 

3. In 32295 minutes how many circles ? 

Atis, Ic. 5s. 28°. 16'. 

4. In 27894 seconds, how many degrees ? 

Ans, 7°. 44'. 54". 

TABLE OF PARTICULARS. 

12 things make 1 dozen. 

12 dozen . ^ - - - 1 gross. 

12 gross, or 144 dozen - 1 great gross 

ALSO, 

20 things make 1 score. 

1 12 pounds 1 quintal of fish. 

24 sheets of paper - - 1 quire. 

20 quires 1 ream. 

•Q. How many things make a dozen ? How many dozen a gross 7 
How many gross a great gross ? How many things make a score? 
How many pounds a quintal of fish? How many sheets a quire of 
paper ? How many quires a ream ? 

BOOKS. 

Aisheet folded in two leaves is called a folio. 

** folded in four leaves - a quarto, or 410. 
** folded in eight leaves - an octavo, or 8vo. 
** folded in twelve leaves - a dviod^m^ ^ VteA« 
" folded in eighteen leaves aiv \^vcvo. 
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Q. When a sheet is folded in two leaves, what is it called ? Wlin 
folded in foUr leaves 7 When folded in eight lieaves ? When fidded 
in twelve 7 When folded in eighteen 7 

APPLICATIONS IN REDUCTION. 

1. In 6169 pence, how many pounds ? 

Ans. £25 \As Id 

2. In 59/6. l^pwt, 5gr,y how many grains ? 

Ans. 340167. 

3. In £85 BSf how many guineas ? Ans, 81 guineas 7s. 

' 4. How many strokes does a regular clock' strike in a 
year of 365 days, striking once at one, twice at two, &c, 
for the 24 hours in the day ? Ans, 56940. 

5. In 757 boxes of sugar containing 28/6. each, how 
many tons ? Ans. 9tons, 9cwt. Iqf. 

6. How many cords are there in a pile of wood that is 
36 feet lorfg, 6 feet high, and 4 feet wide ? 

Ans. 6 cords J and 6 cordfe^, 

7. A man has a journey to perform of 288 miles ; sup- 
posing him to travel 12 hours each day for 6 days in suc- 
cession, at what rate must he travel per hour to accomplish 
it in that time ? Ans, 4 miles. 

8. How many yards of carpeting which is one yard in 
width, will be required to carpet a room 18 feet wide and 
20 feet long ? Ans. 40 yards. 

9. Reduce 346 Ells Flemish to Ells English. 

Ans. 207f EUs Eng, 

10. Suppose the number of inhabitants in the United 
States to be 12 millions, how long would it take to count 
them, counting at the rate of 50 a minute ? 

Ans. 166 days 16 hours* 

11. A merchant wishes to bottle a cask of wine con* 
taining 63 gallons, into bottles containing one pint each: 
how many bottles are necessary ? Ans. 504. 

12. There is a cube, or square piece of wood, 2 feel 
cor 24 inches each way ; how many small cubes of on9 
iach each way can be sawed from it, allowing no waste 

w sawing? Aus. 13824^ 
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13. A merchaat wishes to ship 285 bushels of flax seed, 
in casks containing 7 bushels 2 pecks each : what number 
of casks are required ? Ans. 38. 



ADDITION OP DENOMINATE NUMBERS 

1. John buys a knife for Is 8d, and a bunch of quills 
for Is 2d: what do they cost him? Ans. 2s iOti 

2. James gives 4^ 9d for a pair of shoes, and 2s and 
4d for a pair of stockings : how much do they cost him ? 

Ans, Is \d^ 

3. How many hours in 8Ar.+6Ar.+7Af.+9Ar. ? 

Ans. ZOhf^ 

4. In Byd,+7yd. ^ 5yd. + 6yd. : how many yards ? 

Ans. 26yds. 

5. How many pounds shillings and pence, in £4 Ss 9i^, 
£i7 Us lid, and £]56 I7s lOd. ? 

We write the denominations under I operation. 
each other, and draw a line beneath £ s d 



4 8 9 

27 14 11 

156 17 10 



i:i89 Is 6dL 



them. We then add up the column 
of pence, and find the sum to be 30. 
But 30 pence are equal to 2 shillings 
and 6 pence ; we therefore write 
down the 6 and carry 2 to the shil- 
lings. We then find the sum of the shillings to be 4I<: 
chat is, 2 pounds and 1 shilling over. Carrying the 2 to 
(he column of pounde, we find the sum to be 189. 

§71. Addition of denominate numbers, like that of 
simple numbers, teaches how to express the value of several 
numbers by a single one, .which is called their sum. 

rule;. 

I. Set down the numbers to he added so that aU tke 
denominations of the same kind shall stand in the same' 
eohimn. 
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II. Begin with the column of the lowest denomimiUifm, and 
add it up as in whole numbers. 

III. Then consider how many units of this denorntnativn 
make one unit of the next higher^ and divide the sum hy this 
number. Write down the remainder under the units of its 
kind, and carry the quotient to the next column, as in addition 
of simple numbers. 

IV. Proceed in the same way for aU the columns to the 
last, and set down the entire sum of the last column. 

The proof is tlie same as in the addition of simple 
numbers. 

Q. What is Addition of Denominate Numbers ? How do yoa act 
down the numbers for Addition ? Where do you begin to add ? What 
do you do with the first sum ? ' What do you write down ? What do 
you carry to the next column ? How do you prove Addition ? 

EXAMPLES. 

1. What is the sum of :£:i6 18j 9rf, £14 13^ M, and 



Note. — In simple numbers 10 



OPERATION. 



£ s d 
16 18 9i 



14 13 

15 17 


8 
6^ 


Sum 47 9 
30 11 


11 

2-' 


Proof 47 9 


11 



malts of any one of the columns, 
make one unit of the next lefl hand 
column ^ 8. We therefore cany 
one for every 10. But in denomi- 
nate numbers the higher denomi- 
nations are formed differently. For 
example, 12 pence make 1 shilling, 
the unit of the next higher deno- 
mination; and 20 shillings make 1 pound. In passing 
from pence to shillings, we must therefore carry 1 for 
every 12, and 1 for every 20 in passing from shillings to 
pounds. And in general, we must carry 1 for so many 
units of the lower denomination as make one unit of the 
next higher. 

Q. In simple nmnbers, how many units of one order make one unh 
of^the next higher order? How ^o yon carry in simple numbers ? How 
do you carry in passing from pence to shillings? In passing from 
abiWagB to pounds 7 Generally, how do -you cmtj 1 
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iia 



£ s d 


(3.) 
£ s d 


(4.) 
£ s d 


173 13 5 


705 17 3i 


104 18 9^ 


87 17 7f 


354 17 2f 


404 17 8j 


75 18 7i 


175 17 3J 


467 U lOj 


25 17 8^ 


87 19 7^ 


597 14 4\ 


10 10 lOJ 


52 12 7| 


22 18 5 



373 18 3 



1377 4 IJ 



TROY WEIGHT. 

Adding up the grains, we find 
their sum to be 47 ; that is, Ipwt, 
and 23^r. : setting down 23, and 
carrying 1 to the pennyweights, 
we find their sum to be 42 : 
that is, 2oz. and 2pwt. Ci^rryiiig 
2 to the CHinces, we find their 
sum to be 29 ; that is, 2lb. and 5oz, : carrying 2 to the 
pounds and adding, we find their sun^ to be 350. 



OPERATION. 

lb. oz. pwt. gr. 

11 8 18 19 

114 9 6 16 

223 10 17 12 



350 



2 23 



2&. oz^ pwt. 

Add 100 10 19 

432 6 

80 3 2 

7 

11 10 

8 



20 
5 
1 
9 

23 
9 



Sum 62 L 8 1 19 



a. 


oz. 


pwt. 


gr 


171 


6 


13 


14 


391 


11 


9 


12 


230 


6 


6 


13 


94 


7 


3 


18 


42 


10 


15 


20 


31 








21 



962 6 10 



lb f 
24 7 
17 11 
36 6 

15 9 
9 3 

16 10 



2 

7 
5 
7 
4 
3 



APOTHECARIES' WEIGHT. 



3 gr. 



1 
2 

1 
1 



16 
19 

7 
13 

9 



2 17 



? 


3 


3 


5^- 


11 


2 


1 


17 


7 


4 


2 


14 


4 





1 


19 


Z 


5 


2 


11 


10 


1 


2 


16 


8 


7 


1 


13 











3 


3 


gr- 


3 


2 


15 





1 


13 


2 


2 


11 


7 





17 


5 


2 


14 


6 


1 






.v.. 



14 
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ATOIRDUPOIS WEIGHT. 








cwl. 


qr. 


lb. 


oz. 


dr. 


ton. 


ewt. 


qr. 


lb. 


0*. 


14 


1 


25 


14 


9 


15 


12 


1 


10 


10 


13 


2 


20 


1 


15 


71 


8 


2 


6 





9 


3 


6 


7 


3 


83 


19 


3 


15 


5 


10 





18 


12 


11 


36 


7 





20 


14 


7 


2 


27 


3 


2 


47 


11 


I 


27 


11 


6 


1 


19 


8 


1 


63 


5 


2 


19 


7 


4 


3 





15 


5 


12 


13 


1 


14 


9 


12 


2 








13 


9 


7 





5 


10 


79 


2 


6 


15 


11 


340 


5 


2 


8 


2 



A merchant bought 4 barrels of potash of the following 
weights, viz. 1st, Sctot. Iqr. 25lb. \2oz. Mr.\ 2d, 4ctr/. 1^. 
2llb. 4oz.; 3d, 4cwt.; 4th, 3cwt. 3qr. 27Jh. l5oz. \5dr.: 
What was the entire weight of the four barrels ? 

Ans. I5cwt. 3qr. I9lb. Oaz. 2 Jr. 

LONG MEASURE. 



L. mi. fur. 

16 2 7 

327 1 2 

87 1 

1 1 1 


rd. 
39 
20 

15 
1 








yrf. yi. f». bar. 

90 2 11 2 
155 1 9 1 
327 7 

50 2 1 2 


432 2 4 


35 






624 


1 5 2 


E. Fl. qr. na. 

126 4 4 
65 3 1 
72 1 3 

157 2 2 

424 2 


CLOTH Ml 
yd.q\ 

4 I 

5 4 

6 ] 
25 2 

42 2 


BAStTR 

r. na. 
1 2 
t 1 
. 
\ 2 

1 1 


E. 




jB. -E. ^r. no. 

128 5 1 

20 3 1 

19 1 4 

15 3 1 

184 3 3 


LANI 

Sq.yd. Sqft. S 
97 4 1 
22 3 
105 8 

37 7 1 


» OR 

^. w 
04 
'Z7 
2 

27 


SQl 

• 


JA 


R£ ME 

M. 
1 
6 
7 

11 


ASTIR 

A. ' 
700 
375 
450 
30 


E. 

R. P. 
3 37 
2 25 

1 31 
25 


263 5 1 


16 






27 


V 


ill 


38 



Ul&lf^WAtm K«9IBjBll8. 



Its 



There are 4 fields, the Ist, contains 12 A. 2R. 36P. : 
the 2d, 4A. IR. 26P. ; the 3d, t5A. OR. 19P. ; and the 
4th. 57A. IR. 2P. : how many acres in the four fields ? 

Ans. 159 A. 2R. 5|f . 

SOLIB Oil CUBIC MKAftURB. 



S. yd, S.fi. S, in. a 
65 25 1129 16 


S.ft. 
127 


C. Cord feet 
87 9 


37 26 132 ! 17 


12 


26 


7 


50 1 1064 18 


119 


16 


is 


22 19 17 ; 37 


104 


19 


5 


176 18 614 ' 90 


106 


151 


3 


WINE MEASUR£. 


I 




hhd. gal. qt pt. 
127 65 3 2 




tun. p% 
14 2 


.hhd. gal. ft. 
1 27 3 


12 60 2 3 




15 1 


2 25 


2 


450 29 1 




4 2 


1 27 


1 


21 2 3 




5 


1 62 


3 


14 39 1 2 


. 


7 1 


2 21 


2 


627 7 11 




50 


1 38 


3 


DRY MI 


:as 


TJRE- 






eh. bu. pk. qt. pt. 
27 25 3 7 1 




ch. hu. pk. qt. pt. 
141 36 3 7 2 


59 21 2 6 3 




21 32 2 4 


1 


2 12 7 1 




85 


9 1 


3 


5 9 18 2 




10 


4 4 1 


3 


94 22 3 7 1 




259 12 


1 


Til 


ICE. 








yr. mo. wk. da. hf. 




iDk. da. 


At. w. 


see. 


4 11 3 6 20 




8 8 


14 55 


57 


3 10 2 5 21 




10 7 


23 57 


49 


5 8 1 4 19 




20 6 


14 42 


01 


101 9 3 7 23 




6 5 


23 19 


59 


55 8 4 6 17 




2 2 


20 45 


48 


172 2 14 4 


' 


50 \ 


\ ^V 


^^ 



b* 





OPERATIONS. 






£ 


8 d 


£ 


s 


d 


27 


16 8 


26 


35 


20 


19 


17 9 


19 


17 


9 


7 


18 11 


7 


18 


11 
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SUBTRACTION OF DENOMINATE NUMBERS. 

1. John has 3s 6d and gives Is 4d for a knife: ho'r 
much has he left ? Ans. 2s 2d. 

2. James has 4.; Sd and gives 28 3d for a bunch of 
qaills : how much has he left ? Ans. 2s 5d. 

3. What is the difference between je27 16^ 8d and 
i:i9 17* 9d, 

In this example we 
cannot take 9d from 
Sd\ we therefore add 
I2d to the 8d making 
20df and then say, 9 
from 20, 11 remains. 
Set down the 11, and 
carry 1 to 17 making 18: then say, 18 from 36 leaves 
18 : set it down and carry one to 19 making 20 : 20 from 
37 leaves 7. 

Oif we may set down the minuend as on the right: 
i;26 355 20d. Then 9 from 20 leaves 11 ; 17 from 35 
leaves 18 ; and 19 from 26, 7 remains. 

§ 7 2. Hence ; for the subtraction of denominate niim- 
hers we have the following 

RULE. 

I. Set down the lesser number under the greater y placing 
the same denominations directly under each other, 

II. Begin with the lowest denomination, and if the number 
acpressing that denomination be less than the number directly 
over it, make the subtraction as in simple numbers. But %f 
it be greater, subtract it from the upper number increased by 
80 many units as make one unit of the next higher denomi* 
nation, and carry this one which has been borrowed to the 
next higher denomination, as in subtraction of simple numbers, 

III. Do the same for all the denominations, and set down 
the several remainders, and they will form the true remainder, 

PROOF. 

Add the remainder to the subtrahend — ^their sum shooU 
bi nquai to the minuend. 



Q. How do you write dow.; iiie nambers for aubtmction? Where 
do you begin to subtract? When the number to be tnibtracted is less 
tlmn the one above it, what do you do? When if is greater, what do 
yon do ? How do you prove Subtraction 7 





EXAMPLES. 






(1.) 
A. R. P. 




(2.) 
T ewi. gr. ib. 


From - - 


18 3 28 




4 12 3 20 


Take - - 


15 2 30^ 
3 38i 




2 18 2 26 i 
1 14 22 > 


Remainder 




Proof - - 


18 3 28 




4 12 3 20 


Ftom - . 


(3.) 
lb. oz. pwt, 
273 





(4.) 
lb. oz. pwt. gr. 

18 9 10 8 


Take - - 


98 10 18 


21 


9 10 15 20 


Remainder 


174 1 1 


3 


8 10 14 12 




(5.) 
T. cwt. qr, lb. 


oz. . 


(6.) 
cwt. qr, lb, oz, dr. 


F*rom - - 


7 14 I 3 


6 


14 2 12 10 8 


Take - - 


2 6 3 4 


11 


6 3 16 15 3 


Remainder 


5 7 1 26 


11 


7 2 23 11 5 



7. From 38»w. 2wk. 3da, 7kr. 10m., take lOmo, 3wk. 
2da. lOhr, 50m. Ans. 27mo. 3wk. 20hr. 20iii. 

8. From 176yr. Smo, 3wk, 4da.j take 91yr. 9mo. 2wk 
Qiia. Ans. 84yr* llmo. 5<2a. 

9. From 6 tuns, tak« 3hhd. I5gal..3qt. 

Ans. 5 tuns. 47gal. Iqt. 

10. From £3, take 3s. Ans. £2 Us, 

11. From 2/6., toke 20^. Troy. 

Ans. lib, lloz. 19pwt. 4^. 

12. From.8ft>, take lib If 23 23. 

Ans. 6lbl0?53l3. 

13. From 9T., take IT. Icua, 2qr. 20lb, l5oz. 14rfr. 

Ans, 7T. ISctDt, Iqr, 7lb. Ooz, 2dt. 

14. From 3 miles, take 3/fir. \9rd. 
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APPLICATIONS IN ADDITION AND SUBTRACTION. 

1. Sold a merchant one quarter of beef for £2 7s 9d\ 
one cheese for 9^ 7d ; 20 bushels of corn for jC4 10^ IIJ ; 
and 40 bushels of wheat for JE^19 I2s 8^ : how much did 
the whole come to ? Ans, £11 0^ 1 1^. 

2. Bought of a silversmith a tea pot, weighing 32^. AlOz, 
9/nof. 21^r. ; one dozen of silver spoons, weighing Wi. 
laiar. Xipvjt, ; 2 dishes weighing 16Z&. \^oz, 15pw^ 16^. : 
how much did the whole weigh ? 

Ane, 22^. ^oz, 6pwt, l%r. 

3. Bought one hogshead of sugar, weighing Qcwt. 2i^. 
271b, 14oz, ; one barrel weighing Scwt, 27/6., and a second 
barrel weighing 2cwL 3qr. 26lb. 4oz. : how much did the 
whole weigh? Ans, I5cwt, 3qr, 25/6. 2ar. 

4. A merchant buys two hogsheads of sugar, one 
weighing 8cmt, 3qr, 2llb.; the other, 9cwt, 2qr, 6lb, ; he 
sells two barrels, one weighing Scwt, Iqr, I2lb, 14oz. ; the 
other, 2cwt, 3qr. Iblb. 6oz. : how much remains on hand? 

Ans. I2cwt, 26lb, \2oz. 

5. A man sets out upon a journey and has 200 miles to 
travel ; the first day he travels 9 leagues 2 miles 7 furlongs 
30 rods ; the second day 12 leagues 1 mile 1 furlong ; 
the third day 14 leagues ; the fourth day 15 leagues 2 
miles 5 furlongs 35 rods : how far had he then to travel ? 

Ans, 14L. Imt. l/ur. 15rJ. 

6. A ikrmer has two meadows, one containing 9^4. 3jR^ 
37P., the other contains \0A, 2R, 25P. ; also three 
putures, the first containing 12^1. \R, IP., the second 
containing 13^1. 3i£., and the third QA. IR, 39P. : by 
h0W many acres does the pasture exceed the meadow 
land? Ans, UA.SR, 18P. 

7. Supposing the Declaration of Independence to have 
been published at precisely 12 o'clock on the 4th of July 
1776, how much time elapsed to the 1st of January 1833, 
al 25 minutes past 3 P. M. ? Ans, 56yr, ISlda. 3hr. 25m. 

8. A farmer has three granaries, one for wheat, one for 

lye, and one for corn: he fills them all. His wheat 

jranary contains 657^. 3pk, 6qt,; the com granary 

9676u, Ipk, \qt,\ the rye granary 4&^W.7.pfc.7qt.\ how 
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much grain had he in all, and how much more wheat than 
rye ? a 5 ^^ ^^^ 1374bu, 3pL 6qt, 

' \ Wheat more than rye 198^. 7qi, 

9. A father was bom on the 8th of December 1759» 
hla first son on the 4th of June 179|^ what was the dif- 
ference of their ages ? Jm^. 35yr. 5mo. 27dtL 

10. A merchant has a bill to pay of jE^600. He has 
j^50 19^ Sd in cash, a good note against A for J^75 10^ 6d 
and a note against B for £37 lls9d: how much money 
does he want to make the payment ? Atis. jC235 18j Id 

11 . A tailor requires lyd, 3qr. 3na. of cloth for a father's 
coat and \yd, Iqr, 2na, for each of two sons': the father 
bays 6 yards, does he buy too much or too little ? 

Ans. \fd. 1^. Inn. too much. 

MULTIPLICATION OF DENOMINATE NUMBERS. 

1. Charles pays Qd for a pencil: How much will buy 
two pencils? How much will buy 3 pencils ? 4 pencils? 
5 pencils ? 6 pencils ? 

2. James puts 1 quart and 1 pint into a measure : How 
much could he put in a measure of twice the size ? In a 
measure of three times the size ? 4 times the size ? 5 times 
the size ? 6 times the size ? 

3. What is the product of 2* Ad multiplied by 2 ? by 3 ? 
by 4 ? by 5 ? by 6 ? by 7 ? by 8 ? by 9 ? 

4. What is the product of \yd, Iqr. multiplied by 2^? 
by 3? by 4? by 5? by 6? by 7? by 8? by 9? 

5. Multiply £3 9s \Qd by 4 ? 
In this example we say, 4 times \0d 

are 40<f, equal to 3^ and Ad. Set down 
ike 4d in the lower line. Then 4 times 
9s are .36* and 3* to carry make. 39*, 
eq,ual to £1 and 19* over: set down 
the 19*. Then 4 times £3 are i:i2 
and £1 to carry make JE^13. 

We may conclude from the examples that, to multiply 
a denominate number by a simple one, is to repeat ia» 
Renominate number as many times ^ iSaKt^ «x^ \ESfiN& i». 
the multiplier. 



OPERATION. 

£ s d 

3 9 10 

4 

£12 36* 40rf 
:£ri3 19* Ad 
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CASE I. 

^73. When the simple number does not exceed VZ. 

RULE. 

I. Write down th^enominate number and set the nwUi' 
pUer under the loioeWdenomination, 

II. Multiply the lowest denomination by the multiplier^ 
and see how many units of the next higher denominatum 
are contained in the product, and set down the excess as tn 
addition, 

III. Multiply the next higher denomination by the multh 
pUer and add the units to be carried from the last product*; 
then reduce the sum to units of the next higher denominatimL, 
write down the excess and proceed in tJie same way for att 
the denominations, setting down the entire product when yom 
come to the last, 

Q. What is required when you multiply a denominate number 
by a simple one? When the simple number does not exceed 1!^ 
how do you write it down ? How do yon begin to multiply ? How 
do you carry? 





EZAHPLE8 


• 




(1.) ^ 




^ (2)„ 




£ s d 




T.cwt, qr. lb. 


OS, 


17 15 9 




9 3 27 


12 


6 




3 9 3 26 


7 


106 14 6 


4 



3. Multiply 9^ 6d by 3 ? Ans, £1 Ss 6d. 

4. What will 12 gallons of brandy cost at 9^ 6d per 
gallon? ^7^. £5 14s. 

5. What will 9cwt, of butter cost aX £1 lis 5d per cwt. 

Ans, i:i4 2s 9d. 

APPLICATIONS. 

1. What is the cost of 4 yards of cloth at £1 3s 6d 
per yard ? 

OPERATION. 

The amount per yard multiplied by 
the number of yards will evidently 
^'re the entire cost 



£1 3s 6d 
4 



£\ \4s Od Ans, 



\^^ 



EH"" 



2. What will be the cost of 9 hats, at 9^ 9d each ? 

Ans. £i 7s 9d. 

3. A farmer has 11 bags of corn each containing 2bu^. 
\pk. dqt. : how much com in all the bags ? 

Ans, 25bu. 3pk. IqL 

4. What is the cost of 12 bushels of wheat at 9* 6d 
per bushel? Ans. ^5 14^. 

5. How much sugar in 12 barrels^ each contaihing Sctoi. 
2qr. 27 lb. ? Ans. 2T. 4cwt. 3qr. 16/6. 

6. In 7 loads of wood, each containing 1 cord and 3 
cord feet, how many cords ? Ans. 8 cords 6 cord feet. 

CASE II. 

^74. When the simple number is greater than 12 and 
a composite number. 

RULE. 

Multiply the denofninate number by one of the component 
parts, or factor Sy and then multiply the product by the otiter 
factors in succession : the last product is tlie one required, 

EXAMPLES. 

1. Multiply £6 2s, 9d by 48=B x 8. Ans. £2^A \2s. 

2. What will 24 bmrels of flour cost, at £2 11^ 8eZper 
barrel ? Ans. £%2. 

3. What is the cost of 42ctof. of tallow, at £1 14^ 6^ 
per cwt ? Ans, jG72 9^. 

4. What is the cost of l20 dozen of candles at 5^ 9d 
per dozen ? Ans. X34 10*. 

5. How much water will be contained in 96 hogsheads, 
each containing 62^aZ. \qt. \pt, \gi, ? Ans, 5991 gallons. 

CASE III. 

§ 7 5. When the simple number exceeds 12 and is not 
a composite number. 

RULE. 

Multiply the simple number by each of the denominations 
uparately, and reduce each product to the highest denomina' 
(ion named. Then add the several products logeXW^ atv^ 
their sum will be the answer soughX, 
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EXAMPLBS. 

1. Multiply £5 3s Sd by 13. 



13 13 
Sd 3s 


13 
£5 


l04d=:Ss Sd. 39sz=£l I9s, 

£65 
1 19s 

Ss Sd 

Arts, ir67 7* Sd. 


£65 



2. Multiply £6 Ss 9d by 139. 

139 X9d = I25ld=£ 5 4* 3d 
139x8* = lU2sz=i£ 55 125 
139x£6=je:834 = jg834 00 

An*. :g894 16^ 3rf. 

3. Multiply £0 2s 4dhy 195. Ans. i;22 15*» 

4. What is the cost of 46 bushel of wheat at 4^ 7^ 
per bushel ? Ans. :£riO Us 9p. 

5. What is the cost of 117cit7^ of raisins at £1 2s 3d 
per cwt.? Ans. i:i30 3^ 3d. 

Q. How do you multiply when the simple number is greater than 
12 and a composite number ? How do you multiply when the simply 
number exceeds 12 and is not a composite number? 

BILLS Of parcels. 
A Hosier's Bill. 

Mr. Thomas WilUoms, 



8 Pair of worsted stockings, ' 
5 Pair of thread ditto, - - 
5 Pair of black silk ditto, 
^ Pair of black worsted ditto, 
4 Pair of cotton ditto, - - 
% Yards of fine flannel, - - 







Jan. 4, 1837. 


Bought of Richard Simpson 
s. d. 


' at 
at 


4 
3 


6 per pair. 
2 


at 


14 





at 


4 


2 


at 


7 


6 


at 


1 


8 per yard. 



Total coat £9 Os 2d. 
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A Mb&cbr's Bill. 



Mr. WiUiam George, 



July 13, 1837. 



Bought of Peter Thompson, 

s, d, 

15 Yards of satin, - - - at 9 per yard. 
18 Yards of flowered silk, - at 17 4 

t3 Yards of rich brocade, * at 19 8 

16 Yards of sarcenet, - - at 3 2 
13 Yards of Genoa velvet. - at 27 6 

!23 Yards of lutestring, - - at 6 3 



Total Cost £62 2a &d. 



Mt . Nathaniel Parsons, 



A Grocer's Bill. 

Aug. 6, 1837. 



Bought of WiUiam Smith. 




24 lb. of royal green tea, - - 

24 lb. of imperial tea, - - - 
36|- lb. of best boLea, - - . 
17 lb. of coffee, at 

25 16. of double refined sugar, - at 
9 Sugar loaves, weighing 137/^. at 

Total cost 

DIVISION OF DENOMINATE NUMBERS. 

1 . Charles has 3* and wishes to divide it equally be- 
tween himself and two brothers : how much must he giv© 
to each ? If he divides 2s 6rf, how much ? If he divides 
2*, how much ? If he divides 1^ 6d, how much ? If 
he divides 1^, how much ? 

2. John has a bushel of nuts and wishes to divide them 
equally among himself and three brothers : how much 
will each have ? If he divides 3pks., how much ? If 
he divide 2;?^*. 4qt 1 If he divides \pk,\ \l \2kfc ^>S^Ra^ 
2gt. 1 If be divides Iqt. 1 
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DIVISION OF 



3. Divide £25 15s lOd equally 

In this example we find that 8 
is contained in £25, 3 times and 
£1 over. Now this £1 has yet 
to be divided by 8, as well as the 
1 5s and lOd, Then by multiply- 
ing the £1 by 20 and adding the 
the 1 5s gives 355", which con- 
tains 8, 4 times and 3^ over. 
Multiplying the 3 j by 12 and 
adding in the lOrf, gives 46rf, 
which contains 8, 5 times and 
6<iover. The 6(i being reduced, 
gives 24 farthings which con- 
tains 8, 3 times. Therefore 
each of the denominations has 
been divided by 8. 



among 8 persons. 

OPERATION. 

8)je26 I5s 10d{£3 
24 

£ 1 
20 



8)355(4jr 
32 

3^ 
12 



8)46(5rf 
40 

6d 

_4 

8)24/gr.( 3/gr. 
Arts. £3 4s 5fd 



^76. Therefore, a denominate number may be divided 
into any number of equal parts by dividing each of its 
denominations by the divisor. 



RULE. 



I. Set doxjon the number to be divided in the order of its 
denominations from the highest to the lowest, and write tht 
divisor on the left. 

II. Find how often the divisor is contained in the figures 
of the highest denomination, 

11 L Reduce the remainder, if there be any, to the neatt 
loxDer denomination, and add the figures of the dividend 
^scpressing that denomination, and then divide the sum by 
the divisor, 

IV. Proceed in the same way for all the denominations , 
to the last, and if there be a remainder place the divisor 
under it, as in division of simple numbers. Each of ths 
quotients will be of the same denomination tts its dividend^ 
and tk& several quotients connected together wUl be the enim 
quotient sought. 



DENOMINXTB NtJMBBRS. 
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PROOF OF MULTIPLICATION. 

Divide the product by the multiplier, and if the quotient 
is equal to the multiplicand, the work may be considered 
right. 

PROOF OF DIVISION. 

Multiply the quotient by the divisor, and if the product 
IS equal to the dividend, the work may be considered right. 

Q. How may a denominate number be divided ? How do you det 
down the number to be divided? How do you then divide ? When 
there is a remainder what do you do with it? Of what denominatioD 
will each of the quotients be ? How do you prove multiplication 7 
How do you prove division? 



EXAMPLES. 

1. Divide 36bu, 3pk, 7gt. by 7, 

In this example we find that 
7 is contained in 36 bushels 5 
times and 1 bushel over. Re- 
ducing this to pecks and adding 
3 pecks, gives 7 pecks, which 
contains 7, 1 time and no re- 
mainder. Multiplying by 8 
quarts and adding, gives 7 quarts 
to be divided by 7. 



OPERATION. 

7)36bu. 3pk, 7qt.{5lnL 
35 

4 



7)7pk.{lpL 

7 

7^(lqt • 



Ans^ 5bu, Ipk, lq$. 

NoTB. — ^When the divisor does not exceed 12 the division 
may be made after the manner of short divison in simple 
numbers. 

2. Divide £25 I5s U by 8. 

We first say 8 into 25, 3 times and 
£\ or 20^ over. Then after adding 
the 15*, we say, 8 into 35, 4 times and 
3s over. Then reducing the 3* to 



OPERATION. 

8)jg25 15* 4rf 

"1^3 ijTsrf 



pence and adding in the Ady we say 8 into 40, 5 times. 
ft. When the divisor does not exceed \%, V»v« ii».l ^^ ^^«ss^\fc. 
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3. Divide i:821 17^ 9f2 by 4. Ans. ^7205 9^ 5i If /or. 

4. Divide £^b Us ^ by 7. ^iw. i;7 19* Id ^far. 

5. Divide 16cw>/. 3<^r. 27ZA. 6o^. by 7. 

Ans, 2cwL \qr, l^lh, lA^ss^ 

6. Divide 49yd. S^r. 3ifia. by 9. Ans, 5yd. 2qr, ^na. 

7. Divide 131A. IR, by 12. Ans, lOA. 3R, SOP, 
S, Divide jCIISS 12* 4<f by 53. Ans. ir21 9* Sd, 
9. Divide 1417c«?^ 7lb. by 79. iln*. 17cm?^. 3^. 21/*. 

10. Divide je23 15* 7|rf by 37. Ans, 12* 10^ 

11. Divide jei99 3* lOd by 53. Ans, £3 1 5s 2d, 

Note. — ^When the divisor is a composite number, and 
exceeds 12, the work may be shortened by dividing by the 
Victors, in succession, as in division of simple numbers. 

EXAMPLES. 

1. Divide jC28 2* 4d by the composite number 21. 
Here the factors are 3 and 7. 

OPERATION. OPERATION. 

7)ir28 2* 4d 3)je4 0* 4d 



1 



£ 4 0* 4(i £1 6* 9^. 

Hence, the answer sought is £1 6* 9 Je?. 

Q. When the divisor is a composite number, how may the division 
b^ performed ? 

2. Divide :£:57 3* 4J by 35=5 x 7. Ans, £\ 12* Bd, 

3. Divide jCSS 4* by 72. Ans, £1 3* 8i. 

4. Divide ir31 2* I0}jd by 99. Ans, 6* 3^. 

APPLICATIONS. 

1. Bought 65 yards of cloth for which I paid ^€72 14* 
4^ : what did it cost per yard ? Ans. £1 2* 41A 

2. Bought 64 gallons of brandy for jC30 8* : what did 
h cost per gallon ? Ans, 9* 6d. 

3. Bought 144 reams of paper for £96 : what did it 
cost me per ream ? Ans. 13* 4d. 

4. Sixty-three barrels of sugar contain 7T. 16caj^. 3qr, 
2llb,: how much is there in each barrel ? 

Ans, 2eu3t. Iqr, 27lb 
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5. A farmer has a granary containing 232 bushels 3 
pecks 7 quarts of wheat, and he wishes to put it in 105 
bags : how much will each bag contain ? Ans, 2bu. IqL 

6. One hundred and seventy-six men consumed in a 
week l^cwt. 3qr. lib, 6oz, of bread : how much did each 
man consume ? Ans, Sib, l2oz. 2 Jr. 

APPLICATIONS IN THE FOUR RULES. 

Albany, July 1, 1837. 
Mr. James SearSj 

Bought of Albert Titus, 
3?&. of green tea at 7^ 6d per pound, - - 
27ydf. of muslin at 1.? 6d per yard, - - - 
4cwt, of sugar at £2 2s 8d per cwt. - - 
2hhd, of molasses at 2s 6d per gallon, - - 
6lb. of raisins at Is 7d per pound. - - - 

Received payment, je27 1 8^ 2d. 

Albert Titus. 

2. A gentleman purchased of a silversmith, 2 dozen 
silver spoons each weighing 3oz. ipwt. Igr. ; 2 dozen of 
tea spoons, each weighing I5pwt, I6gr. ; 3 tankards each 
weighing 22oz. lApwt. He sold him old silver to the 
amount of 6lb. lOoz. Spwt. ; how much remained to be 
paid for ? Ans. 6lb. 9oz. l2ptDi^ 

3. What will be the cost of 22 tons of hay, at £2 Is 
lOd per ton ? Ans. £46 Os 4d. 

4. If two hogsheads of wine cost £67 4s : what does 
it cost per gallon ? Ans. lOs Sd. 

5. If 4cwt. of sugar cost jC14 : what is it per pound ? 

Ans. 7^ 

6. A man paid £67 4s for a pile of wood containing 64 
csords; he sold 30 cords for JEr29 16^: for how much 
must he sell the remainder per cord so as not to lose ? 

Ans. £1 2s. 

7. If 78cto^ 3qr. lOlb. of sugar be equally divided 
among 5 men, what will be each one's share ? 

Ans. Ibcwt. 3qr. 2lk. 

8. A printer uses one sheet of pa^ei iox e^^^vj \^ ^'^'^S'^ , 
of an octavo book : how much papet vi\XV>d^ xi^^^'^^'w?^ v^ 
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print 500 copies of a book containing 336 pages, allowing 
2 quires of waste paper in each ream ? 

Ans, 24 reams 5 quires 12 sheets. 

9. A farmer wishes to divide 108 acres into 8 equal 
fields • how much will there be in each field ? 

Ans. 13A,2R. 

10. Out of a pipe of wine, a merchant draws 12 bottles, 
each containing 1 pint 3 gills : he then fills six 5 gallon 
demijohns ; then he draws off 3 dpzen bottles, each con- 
taining 1 quart 2 gills : how much remained in the cask ? 

Ans. S2gal. Ipt. 

11. A man lends his neighbor £135 6s 8d and takes in 
part payment 4 cows at £5 Ss apiece, also a horse worth 
£50 : how much remained due ? Ans. jC63 14*. 8J. 

12. A farmer has 6T. 8cwt. 2qr. I4lb. of hay to be re- 
moved in 6 equal loads : how much must be carried at 
each load? Ans. IT. Icwt. l^-r. 21^. 

13. A person at his death left landed estate to the 
amount of jG2000, and personal property to the amount of 
i^2803 17* 4c?. He directed that his widow should receive 
one eighth of the whole, and that the residue should be 
equally divided among his four children. What was the 
Widow's and each child's portion ? 

. 5 Widow's portion £600 9s Sd. 
^^' ( Each child's portion j^lOaO 16* lid. 



OF VULGAR FRACTIONS. 

(Before proceeding farther let the pupil study carefully from § 42 
to Denominate Numbers.) 

§77. There are five kinds of Vulgar Fractions, Proper, 
Improper, Simple, Compound, and Mixed. 

A Proper Fraction is one in which the numeraiw ub 
less than the denominator. The value of every proper 
fraction is less than 1. (See § 44.) 

The following are proper fractions : 

h h t» }♦ T» ^' T5' w^ %• 
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An Improper Fraction is one in wbicli the numerator 
is equal to, or exceeds the denominator. Such fractions 
are called improper fractions because they are equal to, 
or exceed unity. When the numerator is equal to the 
denominator the value of the fraction is 1 ; in every other 
case the value of an improper fraction is greater than 1 . 

The following are improper fractions : 

3 5 6 8 9 12 14 19 
1J» T' 5» T» T' ^» T» 7 • 

A Simple Fraction is a single expression. A simple 
fraction may be either proper or improper. 
The following are simple fractions : 

A? ij» ¥» T» ?» ir» f » 5- 

A Compound Fraction is a fraction of a fraction, or 
several fractions connected together with the word of 
between them. 

The following are compound fractions : 

J of i, ^ of i of i, i of 3, I of i of 4. 

A Mixed Number is made up of a whole number and 
a fraction. The whole numbers are sometimes called 
integers. The following are mixed numbers : 

3J, 4J, 6f, 5f , 6|, 3| 

Q. How many kinds of Vulgar Fractions are there ? What are 
they ? What is a proper fraction ? Is its value greater or less than 1 7 
What is an improper fraction ? Why is it called improper ? When 
is its value equal to 1 ? What is a simple fraction ? What is a con^^ 
pound fraction 7 What is a mixed number 7 Give an example of a 
proper fraction 7 Of an improper fraction 7 Of a simple fraction 7 
Of a compound fraction 7 Of a mixed fraction 7 Is four-ninths a 
proper or improper fraction 7 What kmd of a fraction is six-thirds 7 
What is its value 7 What kind of a fraction is nine-eighths 7 What 
is its value 7 What kind of a fraction is one-half of a Siird 7 What 
kmd of a fraction is two and one-sixth 7 Four and a seventh ? Eight 
aad a tenth 7 

§ 78. The numerator and denominator of a fraction, 
taken together, are called the terms of the fraction. Hence, 
every fraction has two terms. 

Q. What are the terms of a fraction 7 "WhaX «» Ni» Vkosa ^ *^ 
ttaction three-fourths ? Of five-eighths 1 O^ «a.-^wcciaDa\ 
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§ 79. A whole number may be expressed fractionally 
by writing 1 below it for a denominator. Thus, 

3 may be written f and is read, 3 ones. 

5---- ^- -5 ones. 

6 -- - - !«« - 6 ones. 

8---- f---8 ones. 

But 3 ones are equal to 3, 5 ones to 5, 6 ones to 6, and 
8 ones to 8. Hence, the value of a number is not changed 
by placing 1 under it for a denominator. 

Q. How may a whole number be expressed fractionally? Does 
this alter its value ? Give an example. 

§ 80. If an apple be divided into 6 equal parts, 

^ will express one of the parts, 
I - - - two of the parts, 
I - - - three of the parts 
&c. - - - Ac. - - &c. 

and generally, the denominator shows into how many 
equal parts the unit is divided, and the numerator how 
many of the parts are taken. 

Hence, also, we may conclude, that, 

^X2; that is, ^ taken 2 times =|, 
^X3; that is, ^ taken 3 times =f, 
■Jx4; that is, ^ taken 4 times =|^; 

ami consequently we have. 

Proposition I. If the numerator of a fraction he muh- 
tiplied by any number, the denominator remaining unchanged, 
the value of the fraction will be increased as many times as 
there are units in the multiplier. Hence, to multiply afraC' 
turn by a whole number, we simply multiply the numerator 
by the number. 

CI. If an apple be divided in six equal parts how do you express one 
of those parts ? Two of them ? Three of them ? Four of them 7 
Fire of diem 7 Repeat the pro^sition. Hovf do you multiply a 
Aretha by a whole number ? 
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EXAMPLES. 




1. Multiply |by 8. 


Ans. y. 


2. Multiply I by 5. 


Ans. \^ 


3. Multiply 1 by 9. 


Ans, . 


4. Multiply ^% by 14. 


Ans. Vtf* 


5. Multiply 1 by 20. 


Ans. ijo 


6. Multiply igY by 25. 


Ans, m^, 



^81. If three apples be each divided into 6 equal 
parts, there will be 18 parts in all, and these parts will be 
expressed by the fraction ^^. If it were required to ex- 
press but one third of the parts, we should take in the 
numerator but one third of 18 : that is, the fraction f 
would express one third of ^^. If it were required to 
express one sixth of the parts, we should take one sixtk 
of 18, and f would be the required fraction. 

In each case the fraction ^-^ has been diminished as 
manv times as there were units in the divisor. Hence, 

Proposition II. If the numerator of a fraction he 
divided by any number, the denominator remaining un- 
changed, the value of the fraction vnll be diminished as many 
times as there are units in the divisor. Hence, a fractiom 
may be divided by a whole number by dividing its numerator, 

Q. If 3 apples be each divided into 6 equal parts, how many parts 
in all? If 4 apples be so divided, how many parts in all ? If 5 apples 
be so divided, how many parts? How many parts in 6 apples? In 7? 
In 8 ? In 9 ? In 10 ? What expresses all the parts of the three apples ? - 
What expresses one-half of them ? One-third of them ? One-sixth 
of them? One-ninth of them? One-eighteenth of them? What 
expresses all the parts of four apples ? One-half of them ? One-third 
of them ? One-fourth of them ? One-sixth of them ? One-eighth of 
them? One-twelvth of them? One-twenty-fourth of them? Put 
similar questions for 5 apples, 6 apples, &c. Repeat the proposition. 
How may a fraction be aivided ? 

EXAMPLES. 

J . Divide fl by 2, by 7, by 14. Ans. j^, ^, ^. 
2. Divide \^ by 56, by 28, by 14,\iy 1 . Aus. 



3. Divide jff by 25, by 8, by 16, by A:. A.us,- 

6 
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^82. Let us again suppose the apple to be divided 
into 6 equal parts. If now each part be divided into 2 
equal parts, there will be 12 parts of the apple, and con- 
sequently each part will be but half as largcj as before. 

Three parts in the first case will be expressed by ', 
and in the second by ^2- ^"^ since the parts in ihe second 
are only half the parts in the first fraction, it follows thai, 

Yj= oiie half of |. 

If we suppose the apple to be divided into 18 equal 
parts, three of the parts will be expressed by j^, and since 
-the parts are but one third as large as in the first case, 
we have 

y^:=:^ ouc third of I : 

a«d. since the same may be said of all fractions, we have 

Proposition III. If the denominator of a fraction be 
multiplied by any number, the numerator remaining unchanged, 
the value of the fraction will be diminished as many times as 
Uiere are units in the multiplier. Hence, a fraction may be 
divided by any number, by multiplying the denominator by 
that number. 

Q. If an unit be divided in 6 equal parts and then into 12 equal parts, 
how does one of the last parts compare with one of the first ? If the 
second division be into 18 parts, how do they compare? If into 24? 
What part of 24 is 6 ? If the second division be into 30 parts, how do 
they compare ? If into 36 parts ? Repeat the proposition. How may 
a fraction be divided by a whole number ? 





EXAMPLES. 




1. 


What is \ of J-. 


Arts'. \. 


2. 


What is 1- of f . 


Ans. /^. 


3. 


Divide j^ by 4. 


^i.7lS» tiA' 


4. 


Divide || by 8. 


Ans, ^. 


5. 


Divide ^ by 45. 


Ans. ylf^. 



^83. If we suppose the apple to be divided into 3 

parts instead of 6, each part will be twice as large as 

before, and three of the parts will be expressed by | 

instead of ^. But this is the same as dividing the denomi- 

nator 6 by 2 ; and since ihe same is true of all fractions, 

we bavo 
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Proposition IV. If tite denominator of a fraction he 
divided by any number ^ the numerator remaining unchanged, 
the value of the fraction wiU be increased as many times as 
there are units in the divisor. Hence, a fraction may be 
multiplied by a whole numher, by dividing the denominator 
by that number. 

Q. If we divide 1 apple into tliree parts and another into 6, how 
much greater will the parts of the first be, than those of the second 7 
Are the parts larger as you decrease the denominator ? If you divide 
the denominator by 2, how do you afiect the parts ? If you divide it 
by3? By4? By5? By6? By7? By8? Repeat the propositioii. 
liow may a fraction be multiplied by a whole number ? 

EXAMPLES. 

1. Multiply f by 2, by 4. Ans. |, \, 

2. Multiply ^ by 2, 4, 8, 16, 32. 

v4nv 44 i^ JJ> \P \fi 

. 3. Multiply -^ by 2, 4, 6, 8, 12, 16, 24, 48; 

Ans, -^, ^, &c. 
4. Multiply If by 2, 4, 6, 12, 21, 42. 

Ans. 1^, ^, If, &c., &c. 

, 5. Multiply ^J- by 5, 10, 20. Ans. W» ¥o'. W- 
§ 84. It appears from Prop. I, that if the numerator of 
a fraction be multiplied by any number, the value of the 
fraction will be increased as many times as there are units 
in the multiplier. It also appears from Prop. Ill, that if 
the denominator of a fraction be multiplied by any number, 
the value of the fraction will be diminished as many times 
as there are units in the multiplier. 
. Therefore, when the numerator and denominator of a 
fraction are both multiplied by the same number, the 
increase from multiplying the numerator will be just 
equal to the decrease from multiplying the denominator ; 
hence we have, 
1; > . Proposition V. If the numerator and denominator of 
0'ii.jraetion be multiplied by the same number, the value of the 
fj^i^^action will remain unchanged. 

<i. If the numerator of a fraction be multiplied bjr a number, how 
' times is the fraction increased ? If the denominator be multi- 
by the same number, how many times \a th^ ^twi\\wv ^\xsseMs3oR&!\ 
«li' die numerator and denomlnatoi be )oo\)a. 1^l\3^Sa^\^a^ ^"^^ ^kt 
ifeeva/ue changed? Why nofJ B-c^ft^X^^^^^V*®^^^^ 
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EXAMPLER. 

1. Multiply the numerator and denominator of |- by 7 : 
this gives Axy^ff. Jin*. f|. 

2. Multiply the numerator and denominator of ^ by 3, 
by 4, by 5, by 6, by 9, by 12, by 15, by 20. 

3. Multiply each term of jff by 7, by 8, by 12, by 14, 
by 15, by 17, by 45. 

§ 85. It appears from Prop. II, that if the numerator 
of a fraction be divided by any number, the value of the 
fraction will be diminished as many times as there are 
units in the divisor. It also appears from Prop. IV, that 
if the denominator of a fraction be divided by any number, 
the value of the fraction will be increased as many times 
as there are units in the divisor. Therefore, when the 
numerator and denominator of a fraction are divided by 
the same number, the decrease from dividing the numera- 
tor will be just equal to the increase from dividing the 
denominator : hence we have, 

Proposition VI . If the numerator and denominator 
of a fraction be divided by the same number, the value of the 
fraction will remain unchanged, 

Q. If the numerator of a fraction be divided by a number, how many 
times will the value of the fraction be diminished? If the denominator 
be divided by the same number, how many times will the value of 
the fraction be increased? If they are both divided by the same 
number, will the value of the fraction be changed ? Why not ? Repeat 
the proposition. 

EXAMPLES. 

1. Divide both terms •of the fraction -j^ by 4 : this 
gives f)T^=|. Ans. f 

2. Divide each term by 8 : this gives 1)1^=^. 

3. Divide each term of the fraction -^ by 2, by 4, by 
8, by 16, by 32. 

4. Divide each term of the fraction -j^ by 2, by 3, by 
4, by 5, by 6, by 10, by 12, by 15, by 20, by 30, by 60. 

^86. Any number greater than unity that will divide 
two or more numbers without a remainder is called their ccm^ 
own divisor : and the greatest number that will so divide 
i^em, is called their greatest coimoiJ dwi^o^. 



.5.^- 

• V* 
*« ^ 
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EXAMPLES. 

1. Take the two numbers 142 and 994. Tlie greatest 
common divisor cannot be greater than the least number 
142. This number will divide itself : — let us see if it will 
also divide 994. 

OPERATION, 

142)142(1 



The number 142 exactly divides itself, 
giving a quotient of 1; it also divides 
994 giving a quotient of 7. Therefore, 
142 is the greatest common divisor. 



142 



I 



142)994(7 
994 



The number 2 and 71 are common divisors of the twp 
numbers 142 and 944 since either of them will divide both 
of the numbers without a remainder. Two numbers m$iy 
have several common divisors, but they have only ona 
greatest common divisor. 

Q. What is the common divisor of two or more numbers ? What 
i»^iek ^atest common divisor ? What is the difierence between the 
commpa divisor and the greatest common divisor? What is the com- 
mon divisor of 2 and 4 ? Of 4 and 6 ? What are tlie common divisor 
of 4 and 8 ? What is their greatest common divisor? What are the 
divisors of 12 and 16 ? Their greatest common divisor ? 



2. Take the two jmmbers 72 and 90. 



Let us again see if the 
least number 72, is the 
greatest common divisor. 
After dividing we find a 
remainder of 18. 



OPERATION. 

72)90(1 

72 



greatest common div. 1 8 )72 ( 4 

72 



Now if 18 will divide 72, it will also divide 90, for 
90=72+18, and 18 will be contained once more in 
90=724-18 than in 72: but 18 divides 72 without ft 
remainder: therefore, 18 is the common divisor: hence 
we see that the common divisor of two numbers must als0 
be a common divisor between the hast number and ths 
remainder after division. But 18 is \hQ,grmtest commfiii^ 
divisor; for, the greatest common divisoic vcvx\^\.S^^'i\j^^?^'ftk^. 
at least once more in 90 than in 7^; \v.^T\ce^v^^ ^^^^^i^i^ 
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common divisor cannot be greater tlian the difference 

between the two numbers, which, in this case is 18. 

Therefore, we have 

Proposition VII. The greatest common divisor of two 

numbers is obtained by dividing the greater by the less, then 

dividing the divisor by the remainder, and continuing to 

divide the last divisor by the last remainder until nothing 

remains. The last divisor will be the greatest common divisor 

sought, 

Q. Will the common divisor of two numbers divide their remainder 
afler division ? How do you find the greatest common divisor of two 
numbers ? 

3. Find the greatest common divisor of the two numbers 
63 and 81. 

OPERATION. PROOF. 

63)81(1 9)63(7 

63 ' 63 

18)63(3 9)8l(9 

54 81 

Greatest com. div. 9)18(2 

18 

4. Find the greatest common divisor of 315 and 405. 

Ans. 45. 

5. What is the greatest common divisor of the tvi^ 
tmmbers 2205 and 2835 ? Ans. 315. 

6. Find the greatest common divisor of 1157 and 623? 

Ans. -. 

7. Find the greatest common divisor of 792 and 1386? 

Ans. 198. 

Note. If it be required to find the greatest common 
divisor of more than two numbers, find first the greatest 
common divisor of two of them, then of that common divisor 
and one of the remaining numbers, and so on, for all the 
numbers: the last common divisor will be the greatest 
common divisor of all the numbers. 

8. What is tlie greatest common divisor of 246, 372 
J^d522? ^71^. 6. 

P. What is the greatest common divisor of 492, 744 
mad 1044 1 Atts. 12. 
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LEAST COMMON MULTIPLE. 

§ 87. A number is said to be a common multiple of two 
or more numbers, when it can be divided by each of them 
Xi^iihout a remainder. For example, 6 is a commou 
iliultiple of 2 and 3, because it is exactly divisible by each 
of them. So likewise, 12 is a common multiple of 2, 3, 
4, and 6. because it is divisible bv each of them. 

The least cominon multiple of two or more numbers, is 
ihe least number which they will separately divide without 
a remainder. For example, 12 is a common multiple of 
2 and 3, but it is not the least common multiple, since 6 
is also divisible by 2 and 3. Now 6 being the least 
number which is so divisible, it is the least commwi 
multiple of 2 and 3. 

To find the least common multiple of several number*, 
we have the following 

RULE. 

I. Place the numbers on the same line, and divide hy tke 
ieetst number that will divide two or more of them without a 
remainder, and set down in a line below the quotients and 
ihe undivided numbers. 

II. Dimde as before^ until there is no number greater than 
1 that will exactly divide any two of the numbers: then 
midtiply together the numbers of the lower line, and tke divi- 
sors, and the product will be the least common multiple. If 

' m comparing the numbers tqgether we find tio common divisor y 
thdr product is the least common multiple, 

EXAMPLES. 

1 . Find the least common multiple of 3, 4 and 8. 
We first see, that 2 will 



OPERATION. 

2)3 .... 4 ... 8 

0....1 ..•^ 



divide 4 and 8, but as it 
will not divide 3, we bring 
down 3 into the 2nd line : 
we again see that 2 is a 
common divisor of 2 and 
4 ; and as there is no com- 
mon divisor between any two of the numbers of the last 
line, it follows that 2x1x3 muYu^Vv^^Vil \)c\.^V«^KwsKk\%, 
is the least common multiple. 



Ans. 2X1X3X2X2=24. 



1 38 heduction or 

Q. When is on^ number said to be aconupoa mfAtipleof tv if 
«ioro numbers? Of what numbers is 6 a common multiple? Jf 
what numbers is 8 a common multiple ? What is the least common 
multiple of two or more numbers ? What is the difference between a 
^4MHnmon multiple^ and the least common multiple ? Give the rule fisr 
finding the least conmpn multiple. If the numbers have no common 
divisor what is the least common multiple ? 

2. Find the least common multiple of 3, 8, and 9. 

We arrange the mntibers in a • operation. 

line and see that 3 will divide two 
of them. We then write down 



o )o •••O.*.^ 



the quotients 1 , and 3, and also the . ^ o vq_W 
8 which cannot be divided. Then 1 ^ X » X *^ X ^5-7-^. 
as there is no common divisor between any two of the 
numbers, 1, 8, and 3, it follows that their product, multi 
plied by the divisor 3, will give th« least common multiple 
sought. 

3. Find the least common multiple of 6, 7, 8 and 10. 

Ans. 840. 

4. Find the least common multiple of 21 and 49. 

Ans, 147. 

5. Find the least common multiple of 2, 7, 5, 6 and 8. 

Ans. 840. 

6. Find the least common multiple of 4, 14, 28 and 98. 

Ans. 196. 

7. Find the least common multiple of 13 and 6. 

Ans. 7S. 

8. Find the least common multiple of 12, 4 and 7. 

Ans. 84. 

9. Find the least common muUiple of 6, 9, 4, 14 and 16. 

Ans. 1008. 

10. Find the least common multiple of 13, 12 and 4. 

Ans. 166. 

11. What is the least common multiple of 11, 17, 19, 
21 and 7? Ans. 74613. 

REDUCTION OF VULGAR FRACTIONS. 

^88. Reduction of Vulgar Fractions is the method of 
changing their forms without altering their value. 
A fracUon is said to be in its lowest terms, when there 
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Hs no number greater than 1 that will divide the numerator 
and denominator without a remainder. 

Q. What is reduction ? When is a fraction said to be in its lowest 
terms ? Is one-half in its lowest terms ? Is two-fourths ? Is three- 
fourths ? 

CASE I. 

§ 89. To reduce an improper fraction to its equivalent 
whole or mixed number. , 

RULE. 

Divide the numerator by the denominator, the quotient wiU 
he the whole number;and the remainder, if there be one, placed 
ever the given denominator will form the fractional part, 

EXAMPLES. 

1. Reduce ^* and y to their equivalent whole or mixed 
numbers. 

OPERATION. OPERATION. 

4)84' 9)67 

Ans. 21 Ans. 7^ 

It was shown in § 44:, that the value of every fraction 
is equal to the quotient arising from dividing the numerator 
by the denominator : hence the value of the fraction is 
not changed by the reduction. 

Q. How do you reduce a fraction to its equivalent whole or mixed 
number ? Does this reduction alter its value ? Why not ? What is 
four-halves equal to? Eight-fourths? Sixteen-ei^hths ? Twenty-fiflla ? 
Thirty-six-sixths? Four-thirds? What is mne-fourths equal to? 
Four-fifths ? Seventeen-sixths ? Eighteen-seventJis ? 

2. Reduce ^ to a whole or mixed number. Ans. 12f . 

3. In ^^ of yards of cloth, how many yards ? 

Ans. 2|-y«?.; 

4. In ^^ of bushels, how many bushels? Ans, 5f^. 

5. If I give ^ of an apple to each one of 15 children, 
how many apples do I give ? Afis, 5. 

^^ 6. Reduce ffl, ^, ^-S^, ».^^*,to their whole or 
'i mixed numbers. 

7. If I distribute 878 quarter apples «.moiv^ «. XNSSJKi:^^ 
of boys, how many whole apples do \ u-se^ A.us,^\^\. 

6* 
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CASE II, 

^ 90. To reduce a mixed number to its equivalent 
improper fraction. 

RULE. 

Multiply the whole number hy the denominator ofihefraz 
tion ; to the product add the numerator, and place the sum 
over the given denominator. 

EXAMPLES. 

1. Reduce 4f to its equivalent improper fraction. 
Here 4 x 5=20 : then 20+4=24 ; hence, 

2_4 is the equivalent fraction. Ans. ^. 

This rule is the reverse of Case I. In the example 4| 
we have the integer number 4 and the fraction |-. Now 
1 whole thing is equal to 5 fifths, and 4 whole things are 
equal to 20 fifths ; to which, add the 4 fifths, and we 

obtain the 24 fifths. 

* .. - . , . 

Q. How do you reduce a mixed number to its equivalent improper 
fraction ? How many fourths are there in one ? In two ? In three ? 
How many sixths in four and one-sixth ? In eight and two-sixths ? 
In seven and three-sixths ? In nine and five-sixths ? In ten and five- 
sixths ? How many eighths in two and one-eighth ? In three and 
three-eighths ? In four and four-eighths ? In five and six-eighths ? In 
seven and seven-eighths ? In eight and seven-eighths ? 

2. Reduce 47|- to its equivalent improper fraction ? 

■ _/\ns 2 ° 7 

3. Reduce 676f|-, 8743^3, 690^-, 367^^, to* their 
equivalent improper fractions. 

Art^ 3_4 5J_3 7899 6904 7 38177 
■^"*- 51 » 9^ > T00~> ~T04 • 

4. Reduce 847^^, 874f^, 67426ff|, to their equiva- 
tent improper fractions. 

5. How many 200ths in 675^ Ans. 135187. 

6. How many 151ths in 187^. Ans. 28278. 

CASE III. 

^91. To reduce a fraction to its lowest terms. 

RULE. 

L Divide the numerator and denominator hy any number 
tAai will divide them both without a remamder , and tKcu d.\\Ad« 
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the quotients arising in the same way until there is no 
number greater than 1 that mill divide them without a 
remainder. 

II. Or, find the greatest common divisor of tJie numerator 
and denominator and divide them hj it. The value of the 
fraction wiU not be altered by the reduction. 

EXAMPLES. 

1. Reduce -^^ to its lowest terms. 

1st METHOD. 

5)70 7)14 2 , . ^ ^ , 

^'— —=:'-—=-, wnicn are the lowest terms of the 

5)17o 7)35 D 

fraction, since no number greater than 1 will divide the 

iaumerator>and denominator without a remainder. 

2nd METHOD, BY THE COMMON DIVISOR. 

70)175(2 

140 35) 70 2 ■ 

Greatest common div. 35)70(2 35^175 ""5* 

70 

Q. Wh^n is a fraction in its lowest terms ? (see § 88.] How do 
you reduce a fraction to its lowest terms by the first method ? By the 
Becond ? What are the lowest terms of two-fourths ? Of six-eighthe ? 
Of nine-twelfths? Of sixteen- thirty-sixths ? Of ten-twentieths 7 
Of fifteen-twenty-fourths? Of sixteen-eighteenths ? Of nine-eigh- 
teenths ? 

2. Reduce ^^ to its lowest terms. Ans. ^, 
" 3. Reduce |gj| to its lowest terms. Ans. \, 

4. Reduce |^§ to its lowest terms. Ans» |. 

5. Reduce |§-J to its lowest terms. Ans, ^^. 

6. Reduce xiv^ ^^ ^^^ lowest terms. Ans. -j^-. 

7. Reduce f f to its lowest terms by the 2nd method. * 

Ans. ^. 

8. Reduce |i| to its lowest terms by the 2nd method. 

Ans. ^. 

9. Reduce ^^ to its lowest terms by the 2nd method. 

Ans. \^. 

10 Reduce ^^^ to its lowest terms by the 2nd method. 
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CASE IV. 



§ 92. To reduce a whole number to an equivalent 
fraction having a given denominator. 

RULE. 

Multiply the whole number by the given denominator^ and 
set the product over tlie said denominator, 

EXAMPLES. 

1. Reduce 6 to a fraction whose denominator shall be 4. 
Here 6x4=24 ; therefore ^* is the required fraction. 

It is plain that the fraction will in all cases be equal to 
the whole number, since it may be reduced to the whole 
number by Case I. 

Q. How do you reduce a whole number to an equivalent fraction 
aaving a given denominator? How man^ thirds in 1 ? In 2? In 3? 
An 4 ? If the denominator be 5, what fraction will you form of 5 ? Qf 
4 ? Of 9 ? Of 7 ? Of 8 ? With the denominator 6, what fraction 
will you form of 3? Of 4? Of 5? Of 6? Of 7? Of 9? 

2. Reduce 15 to a fraction whose denominator shall 
be 9. Ans, ^^. 

3. Reduce 139 to a fraction whose . denominator shall 
be 175. Ans, ^^^. 

4. Reduce 1837 to a fraction whose denominator shall 
shall be 181. 

5. If the denominator be 837, what fractions wiU be 
formed from 327 ? From 889 ? From 575 ? 

CASE V. 

^93. To reduce a compound fraction to its equivalent 
simple one. 

EXAMPLES. 

1. Let us take the fraction f of f . 

First, |-=3x^: hence the fractions may be written 
J of 1^=3 x} of |- ; that is, three times one fourth of ^ 
But -J- of Y=^ : hence we have, 

a result which is obtained by multiplying together the 
(pumerators and denominators of the given fractions. 
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When the compound fraction consists of more than Uvn 
simple ones, two of them can be reduced to a simple frac- 
tion as above, and then this fraction may be reduced with 
the next, and so on. We therefore have the following 

RULE. 

1. Reduce all 7nixed numbers to their equivalent improper 
fractions by Case II. 

II. Then mtdtiply all the numerators together for a nume 
rator and a,U jthe denominators together for a denominatof : 
thmr products will form the fraction sought. 

2. Reduce J of ^ of ^ to a simple fiaction.. 

Here ^xjx4=-^. ^ Ans. -^ 

3. Reduce f of f of |^ to a simple fradtinw. 

Here, f xf X|=^^y=xf=y by dividijig the numera- 
tor and denominator of ^g^, first by 9 and then by 2, aa 
fthown in Case III. 

Or, |rx|^xf=y, hy cancelling or striking out the 3's ' 
ajid 6's in the numerator and denominator. 

By cancelling or striking out the 3's we only divide the 
numerator 'and denominator of the fraction by 3 ; and in 
caiicelling the 6's we divide hy 6. Herme, tlie ^aiae of the 
fraction is not affected by striking out like figures, which 
should always be done when they multiply the mimerator 
and denominator. 

4. Reduce f of f of ^ to a simple fraetios. 

Here fxf X 1^5=3^^ :=T«^=f ^«*- 
Or, |x|x^=A=f Ans, 

Q. What 18 a compoand fraction ? How do youtedilcd a compound 
fraction to a simple one ? When you find like figures in the numeral 
lor and denominator, what do you do with them ? Does this alter the 
▼alue of the fraction ? What is one^half of one-half? One-half of 
one-third? One-third of one-fourth? One-sixth of one-seventh? 
Three-halves of one-eighth ? Six^thirds of two-ones ? 

5. Reduce 24- of 6^ of 7 to a simple fraction. 

Ans. 4^=:=102|. 

6. Reduce 5 of 4 of 4 of 6 to a simple fraction. 

Ans. fj=2f 

7. Reduce 64 of 7^ of 6fi to a simi^le fraction. 
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CASE VI 

§ 94. To reduce fractions of different denominators to 
equivalent fractions having a common denominator. 

RULE. 

I. Reduce compound fractions to simple oneA, and whole 
or mixed numbers to improper fractions. 

II. Then multiply each one of the numerators by all the 
denominators except its oivn^for the new rmmerators, und 
multiply all the denominators together for a common denomi^ 
nator: the common denominator placed under each of the 
new numerators will form the several fractions sought. 

EXAMPLES. 

1 . Reduce ^, ^, and |* to a common denominator. 

1x3x5 = 15 the new numerator of the 1st. 

7x2x5=70 - - 2nd. 

4x3x2=24 3rd. 

and 2 X 3 X 5=30, the common denominator. 

Therefore, ^, |^, and |^, are the equivalent fractionft^ 

. It is plaifi, that this reduction does not alter the values 
of the several fractions, since the numerator and denomi* 
nator of ed«h are multiplied by the same number. (See 
Proposition V,) 

Wkem<theiiii«Hnb«rs are small the work may be performed 
mentally. 

Thus 4 i 2.-^20. 10 2A 
xnus, ^ 4 5 — 40» To» To- 

Here we find the first numerator by multiplying 1 by 
4 and 5 ; the second, by multiplying 1 by 2 and 5 ; the 
third, by multiplying 2 by 4 and 2 ; and the common 
denominator by multiplying 2, 4 and 5 together. 

Q. What is the first step in reducing fractions to a common denomk 
nator ? What is the second ? Does the reduction alter the values ol 
the several fractions? Why not? When the numbers are <)maU^n 
how may the work be peiformed ? 

.3. Reduce 2}, and i|^ of ^ to a common denominator. 

2|=J; and ^ofi=^. /t 

/ and ji|^=:|^ and ^ ; ^e axv^viet^. i|^! 
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4. Reduce 5^, ^ of ^, and 4, to a common denominator. 

Arts. ^, y*4, and ff . 

5. Reduce |-, ^^^, and 37, to a common denominator. 

Anv 525 1080 n«f1 22200 
-^'"' 600» GOO.' *"*^ 600 • 

6. Reduce 4, f|^, ^, to a common denominator. 

4„« 200 62 anri 15 5 

7. Reduce 7^, ^, 6^, to a common denominator. 

Ans, ^jQ^o, fif , and ^. 
"8. Reduce 4J, 8^, and 2^ of 5, to a common denonii- 

nitnr An^ ^^ 1026 15 7 5 

iiaiui. ./xn^. 12 6' 126» 126* 

§ 95. Note 1. It is often convenient to reduce frac- 
tions to a common denominator by multiplying the nume- 
rator and denominator of each fraction by such a number 
as shall make the denominators the same in both. 

EXAMPLES. 

1. Let it be required to reduce ^ and 5^ to a common 
denominator. 

We see at once that if we multiply the numerator and 
denominator of the first fraction by 3, and the numerator 
and denominator of the second by 2, that they will have 
a common denominator. 

The two fractions will be reduced to ^ and f . 

2. Reduce ^ and ^ to a common denominator 

If we multiply both terms of the first fraction by 3 and 
both terms of the second by 5, we have 

i__ 3 orifi 1 5 

5 — T5» *^"^ 3 —IT* 

3. Reduce i, ^, and |^, to a common denominator. 

, , ^^*- A» ■^> TIF- 

4. Reduce f , -f^, -j^f, to a common denominator. 

Anv 12 8 8 

^ 96. Note 2. To reduce fractions to their least 
non denominator^ we have the following 

RULE. 

the least common multiple of the denominators a$ 
• and it will be the least denominator sought. 
^^Itiply the numerator of each jVactiouh'ij tKe (^\>«tC> 
w^^^W^ dividing the common multVple V^ \\v^» t«i 
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nommator, and the products will he the numerators of the 
required fractions; under which write the least common 
denemintUor. 

EXAMPLES. 

1. Reduce ^, f and | to their least common denomi- 
nator. 

OPERATION. 

2) 7 - - 8 - - 6 

7--4.-3 and 3x4x7x2 = 168 the leaat 
common denominator. 

168 

-— X 3 =24 X 3 = 72 1st numerator 

168 

-^X6=21x5=105 2nd numerator 

168 

-g- X 2 = 28 X 2 = 56 3rd denominator. 

Ano 72 105 «n^ 56 

jLns. yg-g-, ^-g-g-, ana yg^g. 

2. Reduce J, f and ^g to their least common denomi- 
nator. Ans. ff , ^ and ^. 

3. Reduce 14^, 6f and 5^, to their least common de- 
nominator. Ans, 15f, 6f and 5|. 

4. Reduce -^j ^ and |^ to their least common denomi- 
nator. Ans, 3-gQ^, gj^, Jl^. 

5. Reduce -^^j -^j f , to their least common denomi- 

6. Reduce |^, 3§^, 4^ and 8 to a common denominator. 

An^ 82 605 45 800 
- 10 0» loo» TXTo^ Too- 

7. Reduce 3f, 4^, 8^, 14^, to their least common 
denominator Ans f ^Q 624 1200 2079 

8. Reduce ^, f , ^, and f to fractions having the least 
oommon denominator. Ans, ^, -j^, ^, ^ 

9. Reduce f , |^, |^, and -^ to fractions having the least, 
common denominator. Ans. |§, f^, |^, | 

10. Reduce J, f , f , |-, ^, and ^ to equivalent " 
baring the least common denominator. 

AfiV 16 3 6 4 42 



k 



C -How do you reduce fractions to their least common 
Ooee tbiB reduction affect the valuee o^ the ^tojc^oiiA^ 
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REDUCTION OF DENOMINATE FRACTIONS. 

^ ^ 9T. We have seen ^ 45, diat a denominate number 
IS one in . which the kind of unit is denominated or 
expressed. For the same reason, a denominate fraction 
is one which expresses the kind of unit that has been 
divided. Such unit is called the unit of the fraction. 
Thus, 1^ of a jC is a denominate fraction. It expresses 
that one £ is the unit which has been divided. 

The fraction f of a shilling is also a denominate fraction, 
in which the unit that has been divided is one shilling. 
These two fractions are of different denominations, the 
unit of the first being one pound, and that of the second, 
one shilling. 

Fractions, therefore, are of the same denomination when 
they express parts of the same unit, and ofdiffeirent denomi' 
nations when they express parts of different units. 

Reduction of denominate fractions consists in changing 
their denominations without altering their values. 

.■a 
\ 

^ What is a depominata number ? What is a denominate fraction ? 
What is the unit called ? In two-thirds of a pound, what is the unit ? 
In three-eighths of a shilling, what is the unit ? In one-half of a foot, 
tv*hat is the unit ? When ' are fractions of the same denomination ? 
When of different denominations ? Are one-third of a £ and one- 
fourth of a £ of Uie same or diflferent denominations ? One-fourth of a 
£ and one*sixth of a shilling ? One-fifth of a shilling and one-half of a 
penny? What is reduction? How many shillings in a £? How 
many in £2 ? In 3 ? In 4 ? How many pence in l5 ? In 2 ? In 3 7 
In 24 8^ ? In 3s 6d ? In 5$ M 1 How many feet in 3 yards 2/(. 7 
How many inches ? 

CASE I. 

§ 98. To reduce a denominate fraction from a lower 
to a higher denomination. 

RULE. 

I. Consider how many units of the given denomination 
make one unit of the next higher, and place 1 over that numr 
ber forming a second fraction, 

II. Then consider how many units of the second denom^ 
nation make one unit of the denomination next higher, and 
place 1 over that number forming a third fraction ; and so 
on, to the denomination to which you uoould reduce. 
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[II. Connect all the fractions together , forming a com" 
pound fraction ; then reduce the cotnpound fraction to a simple 
one by Case V, 

EXAMPLES. 

1 . Reduce ^ of a penny to the fraction of a £. 

OPERATION. 
-3- 01 y^ 01 2 — •*'T27F- 



The given fraction is ^ of a 
penny. But one penny is equal 
to ^ of a shilling : hence ^- of 
of a penny is equal to ^ of ^^ of a shilling. But one 
shilling is equal 10 -^^ of a pound : hence ^- of a penny 
is equal to ^ of ^^ of -r}^ of a £z=i£j\-^. The reason 
of the rule is therefore evident. 

2. Reduce |- of a barleycorn to the denomination of yards. 
Since 3 barleycorns operation. 

make an inch, we first f of i of y\j of J= gTT y^'^'ds, 
place 1 over 3 : then as 

12 inches make a foot, we place 1 over 12, and as 3 feet 
make a yard, we next place 1 over 3. 

Q. How do you reduce a denominate fraction from a lower ton 
higher denomination ? What is the first step ? What the second ? 
What the third ? 

3. Reduce ^oz avoirdupois to the denomination of tons. 

Ans 3 T^ 

'"^^'^' 14 3 3 60* • 

4. Reduce f of a pint to the fraction oi a hogshead. 

5. Reduce ^ of a shilling to the fraction of a £. 

Ans. ^jtoff- 

6. Reduce ^ of a farthing to the fraction of a £, 

Ans. ^jjg*8o. 

7. Reduce |- of a gallon to the fraction of a hogshead. 

Ans. - 

8. Reduce f of a shilling to the fraction of a £. 

Ans. £^ 

9. Reduce ^^ of a minute to the fraction of a day. 

10. Reduce f of a pound to the fraction of a cwt, 

Ans. -^««t 

11. Reduce J of an ounce, to the fraction of a ton. 



Ans. -^jhhd. 
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CASE II. 

§ 90. To reduce a denominate fraction from a higher 
to a lower denomination. 

RULE. 

I. Consider how many units of the next lower denomination 
make one unit of the given denomination, and place 1 under 
that number forming a second fr(zction. 

II. Then consider how many units of the denovmnatvon 
still lower make one unit of the second denomination and 
place 1 under that number forming a third fraction, and so 
on, to the denomination to which you would reduce, 

III. Connect all the fractions together, forming a compound 
fraction. Then reduce the compound fraction to a simple 
one by Case F. 

EXAMPLES. 

1. Reduce ^ of a jC to the fraction of a penny. 
In this example ^ of a pound operation. 

is equal to | of 20 shillings. But \ of y of y =^SLd. . 
1 shilling is equal to 12 pence ; 

: hence -^ of a jC =:-^ of ^" of ^^ =2Ao^. Hence the reason 
of the rule is manifest. 

Q. What do you first do in reducini^ a denominate fraction to a 
k>wer denomination ? What next ? What next ? 

2. Reduce \cwt. to the fraction of a pound. 

Ans. ^^b, 

3. Reduce ^ of a <£ to the fraction of a penny. 

Ans, ^<f. 

4. Reduce ^ of a day to the fraction of a minute. 

Ans. 480m. 

5. Reduce f of an acre to the fraction of a pole. 

Ans. 4|^P. 
6 Reduce ^ of a jG to the fraction of a farthing. 

Ans. ^far. 

7. Reduce ^^ of a hogshead to the fraction of a 
gallon. Ans. ^gal. 

8. Reduce ^j^ of a bushel to the fraction of a pint. 

Ans. ^pt. 

9. Reduce f of a day to the ftacUou o^ ^ ^^^«vA, 
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10. Reduce f of a tun to the fraction of a gill. 

CASE III. 

^ 100. To find the value of a fraction in integers of 
a less denomination. 

RULE. 

I. Reduce the numerator to the next lower denomination, 
and then divide the result hy the denominator, 

11. If there he a remainder, reduce it to the denomination 
still less, and divide again hy the denominator. Proceed in 
the same way to the lowest denomination. The several quO' 
tients, being connected together, wUl form the equivalent 
denominate number. 



EXAMPLES. 

1. What is the value of f of a jE: ? 



We first bring the pounds to 
shillings. This gives the fraction 
*^ of shillings, which is equal to 
13 shillings and 1 over. Reducing 
this to pence gives the fraction ^^ 
of pence, which is equal to 4 pence. 



OPERATION. 
2 

20 



3)40 



13a' ... 1 Rem. 
12 



3)12 



4d 



Ans, 13^ 4<f. 




Q. How much is one-half of a £ ? One>third of a shilling ? One*: 
half of a penny ? How much is one-half of a lb. Avoirdupois ? Oae- 
fbarth of a ton ? One-fourth of a cwt. ? One-half of a quarter ? One- . 
fourth of a quarter ? One-seventh of a quarter ? One-fourteenth of a 
quarter ? One-twenty-eighth of a quarter ? How do you find the 
value of a fraction in terms of integers of a less denomination ? 

2. What is the value of |ZJ. troy ? Ans. 9oz. 12ptDt. 

3. What is the value of ■]^ of a cwt. ? Ans. Iqr. 7lb. 

4. What is the value of f of an acre ? Ans. 2R. 20P. 

5. What is the value of ^ of a jC ? Jins, 3s id. 

64 What is the val^e of | of a hogshead ? 

Ans. 52gal, 2qt. 



DENOMINATE FRACTIONS. 151 

7. What is thfe value of J g^f of a hogshead ? 

Ans. 2igal. 2qt 

8. What is the value of f of a guinea. Ans. ^s. 8d. 

9. What is the value of | of a lb., Troy ? 

Ans. loz 4pwt 
10. What is the value of |- of a tun of wine ? 

Ans, 3hhd, 3] gal. 2qt. 

CASE IV. 

§ lOl. To reduce a denominate number to a fraction 
c> a given denomination. 

RULE. 

Reduce the number to the lowest denomination mentioned 
in it :. then if the reduction is to be made to a denomination 
still less, reduce as in Case II. ; but if to a higher denomi- 
nation reduce as in Ca?e I. 

EXAMPLES. 

1 . Reduce 4^ 7c? to the fraction of a £. 



We first reduce the 
given number to the 
lowest denomination 
named in it, viz. pence. 
Then as the reduction 



OPERATION. 

4;y 7fl?=55rf. 
Then,55of .^of j^zzzjg^, 

Ans. £-^j[j^' 



is to be made to pounds, a higher denomination, we reduce 
by Case I. 

2. What part of a bushel is 2pk. 33qt. 



OPERATION. 

2pk. 3qt. = l9qt. 
19 of i of \=i^bu 



We first reduce to quarts, this 
being the lowest denomination. 
We then reduce to bushels by 
Case I. 

. 3. Reduce 2 feet 2 inches to the fraction of a yard. 

Ans. i^d. 

4. Reduce 3 gallons 2 quarts to the fraction of a hogs- 
head. Ans. -^hhd. 

5. Reduce \qr, 7lb. to the fraction of a hundred. 

Ans. x^cwt, 

6. What part of a hogshead is 3qt. Ipt. ? Ans. ^^ 

7. What part of a mile is 6ft. 7m. '^ Aus. -^^|^, 

8. What part of B, mile is 1 itic\i1 '^''^^» iK^S^v 
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9. What part of a month of 30 days, is 1 hour 1 minute 
1 second 1 Ans. Y &d%^J^oo ' 

10. What part of 1 day is 3Ar. Swi. ? Ans, x^- 

11. What part is 3Ar. Smi, of two days ? Of 3 ? Of 4 ? 
OX 10 ? Of 25 ? 



AUDITION OF VULGAR FRACTIONS. 

^ 102. Addition of integer numbers teaches how to 
eeqpress all the units of several numbers by a single number. 

Addition of fractions teaches how to express the value of 
several fractions hy a single fraction. 

It is plain, that we cannot add fractions so long as they 
have different units : for, ^ of a jG and ^- of a shilling 
make neither £\ nor 1 shilling. 

Neither can we add parts of the same unit unless they 
are like parts ; for ^ of a jC and \o^ n. £ make neither J 
of a jC nor |^ of a j£^. But \ o[ 3. £ and ^ of a jG may be 
added : they make f of a i^. So, \ o{ 2l £ and -J of a jC 
make ^ of a jC. 

Hence, before fractions can be added, two things aw 
necessary. 

1st. That the fractions he reduced to the same denorm^ 
nation, 

2nd. That they be reduced to a common denominator. 

Q. What does addition of integer numbers teach? What does 
addition of fractions teach ? What two things are necessary before 
fractions can be added ? Can one-half of a £ be added to one-half of 
a shilling without reduction ? Can one-half be added to one-fourth 
without reduction ? 

' CASE I. 

\ 103. When the fractions to be added are of tli6 
sttme denomination and have a common denominator. 

RULE. 

Add the numerators together and place their sum over the 
eommon denominator : then reduce the fraction to its lowest 
^rms, or to its equivalent mixed number. 
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OPERATION. 

.1+3+6+3 = 13 
Hence, ^^^ = sum- 



1. Add ^, f , -|, and | together. 
It is evident, since all the parts 

are halves, that the- true sum will 
b^ expressed by the number of 
halves : that is by thirteen two's. 

Q. When the fractions are of the same denomination and have a 
common denominator, how do you find their sum ? What is the sum 
of one-third and two-thirds ? Of three-fonrthe, onc-lburth, and four- 
!mirths ? Of three-fifths, six-fifths, and two- fifths ? Of three-sixths, 
.iev en-sixths, and nine-sdxtlis i Of one^eighth, three-dgUths and fonr- 
i^hlhs? 

2. Add ^ of a jE?, ^ of a jC, and f of a jG together. 

Ans. Y of air.=ir2f. 

3. What is the sum of f +|+|+ ^^ + 3/. Ans. ^ = V • 

4. What is the sum of ^+^«-+^?f +^j+^^-. Ans. 2. 

CASE II. 

^ 104. Wheti the fractions are of the same denomi- 
t*t>n but have different denominators. 

RULE. 

Reduce compound fractions to simple ones, mixed numbers 
to improper fractions, and all the fractions to a common 
denominator. Then add them as in Case I. 

EXAMPLES. 

1. Add f, ;|, and J together. 

By reducing to a com- 
mon denominator the new 
fractions are 

9^ I 4 0_4_ r? 142 

,.;iO " To ' 30 — 3 > 

which, by reducing to the 
lowest terms becomes 4^. 

Q. How do you add fractions which have diflferent denominators 7 
How do you reduce fractions of different denominators to equivalent 
vactions having a common denominator. 

2. Add I of a jC, I of a £, and f of a J^: together. 

Ans.£m= £l^=£l^. 

3. Add together j, -J-, 4|, and 6^, . Aus. \^'^. 



OPERATION. 
6x3x5 = 90 1st numerator 
4X2X5 = 40 2nd numerator. 
2X3X2 = 12 3rd numeratoj. 
2 X 3X5 = 30 the denominatoi . 
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4. Find the least common denoniiinator (see § 96), 

and add the fraction J^, f , -|, and |^. ^w*. ly^^. 

6. Fmd the least common denominator and add -^, |, 

f, and/o- ' -^^S' ly^ 

Note. ^ 105. When there are mixed numbers, instead 
pf reducing them to improper fractions we may add the 
whole numbers and the fractional parts separately, and 
then add their sums. 

6. Add 19j, 6f, and 4|- together. 

OPERATION. OPERATION. 

Whole numbers. Fractional parts. 

19-|.6+4==29. i+2 + 4^m^l^. 

Hence, 29-f 1^=30^, the sum. 

7. Add 3.}, 6f, 8:^, and 65f . > ^ns, 84f|^. 

CASE III. 

^ 106. When the fractions are of different denomi- 
nations. 

RULE. / 

Reduce the fractions to the same denomination. Tlien 
reduce nil the fractions to a common denominator, and then 
add them as in Case I 

EXAMPLES. 

1. Add J of a j£^ to f of a shilling. 

■ '' f of a i:r=: I of 2_o ^ 4_o ^f a shilHug : 
Then, V+f=2_^«+i|=W^=¥^=14^2(f. 

Or, the f of a shilling might have been reduced to the 
fraction of a £ thus, 

I of yo =Tfo of a i:=^ of a jE:. 

Then, f +^=f|+T2=yJ of a jC: which being re 
duced by § lOO, gives 14^ 2d. Ans. \As 2d 

2. Add I of a yard to f of an inch. 

Ans. ^^yds. or 14^in. 

3. Add ^ of a week, ^ of a day, and \ of an hour 
together. Ans. 2da.X4^hr. 

4. Add ^ of a, cwt., S^lh. and ^yc^oz. Vo^^xXvet. 
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5. Add 1^ miles, ^ furiongs, and 30 rods together. * 

Ans. Im. 3fur IBrd, 

Note. The value of each of the fractions may be 
found separately, and their several values then added. 

6. Add f of a year, ^ of a week, and |^ of a day together, 
f of a year =f of *^ days =21 9 days 

J of a week=:|- of 7 days = 2 days 8 hours 
|- of a day = - - - • 3 hours. 

Ans. 22lda. llAr. 

7. Add f of a yard, f of a foot, and |- of a mile together. 

Ans. 1540yd. 2ft. 9m. 

8. Add 1^ of a cwt., ^ of a lb. l3oz. and ^ of a cwi. 
6lb. together. Ans. Icwt. Iqr. 27lb. 13om. 

Q. How do vou add fiactions of difieient denominadoDS ? What 'u 
the second method ? 

SUBTRACTION OF VULGAR FRACTIONS. 

^ 107. It has been shown (see ^ 102),that before 
fractions can be added together, they must be reduced to 
the same unit and to a common denominator. The same 
reductions must be made before subtraction. 

Subtraction of Vulgar Fractions teaches how to take m 
less fraction from a greater. 

Q. Can one-tBrd of a £ be subtracted fnm one-third of a shilling 
without reduction ? Can one-fourth of a shilling be subtracted from 
ooe-fiflh of a shiUing? What reductions are necessary before sub- 
Unction ? What is subtraction ? 

CASE I. 

^ 108. When the fractions are of the same denomi- 
nation and have a common denominator. 

RULE. 

Subtract the less numerator from the greater and place the 
difference aver the common denominator. 

'EXAMPLES. 

1. What is the difference between f and ft 

Here we have 5-3=2: hence, ^=:VVw^ ^'^^^'^^^^ 

7 
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' 2. Wkat is ike iMerence between ^ and ^. 

3. From f^ take ||f . ' Ans, -Jff. 

4. From IfH take i||J. An*, fffi- 

5. From 4l^ take f§f. Ans. lf|f^. 

CASE II. 

^ 109. When the fractions are of the same denomi- 
nation, but have different denominators. 

RULE. 

Reduce mixed numbers to improper fractions, compound 
fractions to simple ones,, and all the fractions to a common 
denominator : then subtract them ds in Case /. 

') EXAMPLES. 

1. "VSliat i* the difference between ^ and |-? 
Here, f _i=|_|=:f =:^ answer. 

Q. How do yoti subtract fractions which have the same unit bnt 
different denominators ? What is the difierence between one-half and 
one-third ? 

. 2. What is the difference between 12^ of ^ and 2 ? 

An^. ^. 

3. What is the difference between 2^- of a £, and ^ 
of a jC ? Ans. £2 6*. 

4. From | xtf 6, take f f of f Ans, if. 

5. From | of | of 7, take f of f . Ans. ■^. 
«. From 87 ji, take 3f of ^. Ans. 36^. 

CASE III. 

§ llO. When the fractions sure of different denomi- 
nations. 

RULE. 

Reduce the fractions to the same denomination : then 
reduce them to a common denominator, after which suhtract 
as in Case I. 

EXAMPLES. 

1. What is the difference between J of a £, aftd ^ of 
a shilling ? 
• J of a shilling=^ of ^=^ of a £. 

Then, ^-'B\?=|t--^=^ o^ '^ £=^^ ^^- 
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Q» How do you sabtract fractions which are of difierent denoiti- 
Dfitibns? 

2. What is the difference between -J^ of a day and ^ of 
a second? Atis. llhr. 59m. b9^sec, 

3. What is the difference between |- of a rod and f of 
an inch? Ans, lOft, li^in. 

4. From If of a lb. troy weight, take ^ of an ounce. 

Ans. lib. 8oz. I6pwt. IQgr. 

5. What is the difference between -3^ of a hogshead, 
tfid 3^ of a quart? Ans. I6gal. 2qt. Ipt. 3^gi. 

6. From ^ of a jC take -J of a shilling ? Ans. 9s 3d. 

7. From ^oz. take ^pwt. Ans. llpwt. 3gr. 

8. From A^cwt. take 4^Z*. 

Ans. 4cwt. Iqr. I5lb. loz. 9|^r. 

MULTIPLICATION OF FRACTIONS. 

^111. John gave ^ of a cent for an apple. How 
much must he give for 2 apples ? For 3. apples ? For 4 ? 
For 5 ? For 6 ? For 7 ? For 8 ? For 9 ? 

Charles gave f of a cent for a peach? How much 
must he give for 2 peaches ? For 3 ? For 4 ? For 5 ? 
For 6? 

EXAMPLES. 

1. Multiply the fraction f by 4. 

When it is required to mul- 
tiply a fraction by a whole 
number, it is required to in- 
crease the fraction as many 
times as there are units in the 
multiplier, which may be done 
by multiplying the numerator 
(see ^ 80), or by dividing the denominator (see ^ 83). 

CASE I. 

§ 112. To multiply a fraction by a whole number. 

RULE. 

Multiply the numerator, or divide the denominatot («\ \Vft 
10^20 number. 



OPERATION. 

or by dividing the deno- 
minator by 4, we have 

|- X 4=4, j=r^=2^. 
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2. Multiply ^ by 12. Ans, 3^ 

3. Multiply IJ by 7. Ans, Gf-. 

4. Multiply ^^ by 9. Ans. ^^. 

5. Multiply ^^ by 5. A/w. 42|. 

6. Multiply fif by 49. Ans, 124fa|. 
Q, How do you multiply a fraction by a whole number ? 

^113. Note. When we multiply by a fraction it is 
required to repeat the multiplicand as many times as there 
are units in the fraction. 

For example, to multiply 8 by ^ is to repeat 8, ^ times ; 
that is, to take ^ of 8, which is 6. 

Hence, when the multiplier is less than 1 we do not taks 
the whole of the multiplicand, hut only such a part of it as 
the fraction is of unity, Yoi example, if the multiplier be 
one half of unity, the product will be half the multiplicand : 
if the multiplier be ^ of unity, the product will be one third 
of the multiplicand. Hence, to multiply by a proper fraction 
does not imply increase, as in the multiplication of whole 
uumhers, 

Q, What is required when we multiply by a fraction ? What is 
(be product of 8 multiplied by one-half ? By one-fourth? By one- 
eighth ? By three-halves ? By six-halves ? What is the product of 9 
multiplied by one-half? By one-third ? By one-sixlh ? By one-ninth? 
When the multiplier is less than 1, how much of the multiplicand 
is taken? Does the multiplication by a proper fraction imply increase ? 

CASE II. 
^114. To multiply one fraction by another. 

EXAMPLES. 

1. Multiply 3 by f 

In this example |^ is to be 
taken ~ times. That is, f is 
first to be multiplied by 5 and the 
product divided by 7, a result which is obtained by multi- 
plying the numerators and denominators together. 

Hence, we have the following 

RULE. 

Reduce all the mixed numbers to improper fractions, and 
'^ compound fractions to simple o-aes : tKen muUx-^^X^} tK* 



OPERATION. 



OPERATION. 

i Of f =^, 

Hence, fjXV=iTff=H- 
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numerators together for a numerator, and the denammcUors 

together for a denominator, 

Q,, What is the product of one-sixth by one-seventh? Of three- 
Cburths by one-half ? Oi' six-ninth by three^iiflhs ? Give the general 
rule for the multiplication of fractions. 

2. Multiply J of f by 8J. 
We first reduce the 

compound fraction to the 
simple one -^j and then 
the mixed number to the 
equivalent fraction ^ ; af- 
ter which, we multiply the • Ans. J^. 
numerators and denominators together. 

3. Multiply 5J- by ^. Ans, |i-="3r- 

4. Multiply 1^ by f of 9. Ans. S^ 

5. Multiply i of 3 of i by 15f Ans. j-|. 
G. Multiply f by f of f Ans. if 

7. Required the product of 6 by f of 5. Ans. 20. 

8. Required the product of f of f by |- of 3^. Ans. |-J. 

9. Required the product of 3^. by 4i|. Ans. 14^^ 

10. Required the product of 5, f , |- of f and 4^. 

Ans. 2^. 

11. Required the product of 4^, f of -J^ and 18|. 

Ans. 9y|^ 

12. Required the product of 14, |«, |^ of 9 and 6f . 

Ans. 540l 

^115. Note. In multiplying by a mixed number, 
we may first multiply by the integer, then multiply by th« 
fraction, and then add the two products together. This is 
the best method when the numerator of the fraction is 1. 

EXAMPLES. 

1. Multiply 26 by 3^. 

We first multiply 26 by 3 : the 
product is 78. Afterwards we mul- 
tiply 26 by i : the product is 13 : 
hence the entire product is 91. 



OPERATION 

26 
3 

78 
26x+=13 



^\ Kiw&. 
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2. Mtdtiidy 48 by 8|. 



We first multiply by 8, and then 
sbdd an eighth. 



OPERATION. 

48x8=384 
48xi= 8 



392 Ans. 



3. Multiply 67 by d^. Ans. 608^-. 

4. Multiply 842 by 7f Ans, 5987|. 

5. Multiply 3756 by 3|. Ans, 12019f 

6. Multiply 2056 by 5f A»^. 10622f 

Q, How may you multiply by a mixed number ? When is this the 
best method ? ' 

APPLICATIONS. 

1. What will 7 yards of cloth cost at $f per yard ? 

Ans, $5 J. 
■ 2. What will 32 gallons of brandy cost, at %\\ per 
gitllon? Ans, $36. 

3. If \lb, of tea cost %l\, what will 6|-/&. cost ? 

Ans, $7||. 

4. What will be the cost of 17^ yards of cambric at 24 
shillings per yard ? Ans, £2 3^ 9(£ 

5. What will 15^ barrels of cider come to at $3 per 
barrel? Ans. $45^ 

6. What will 3f boxes of raisins cost at $2^ per box 1 

Ans, $8^. 

7. What will 15^ barrels of sugar, cost at 17^ dollars 
per barrel ? Ans, $267|, 

8. What will 3f cords of wood cost at $3f per cord? 

Ans. $14iV 

DIVISION OF VULGAR FRACTIONS. 

§ 1 1 6. We have seen that division of integer numbers 
explains the manner of finding how many times a less 
number is contained in a greater. 

In division of fractions, the divisor may be larger than 
the dividend, in which case the quotient will be less than I. 

For example, divide 1 apple into 4 equal parts. 

Here it is plain that each part will be -^ ; or that th,e 
dividend will contain the diviaoi V)\iX \ \\vafe^. 
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Again, divide ^ of a pear into 6 equal parts. 

If a whole pear were divided into 6 equal parts each 
part would be expressed by ^. But since the half of the 
pear v^ divided, each part will be expressed by -^ of |^ 
or^^. 

When we divide a fracti(m by a whole number we vn 
to divide the fraction into as many equal parts as there 
are units in the divisor, and this may be done by dividing 
the numerator as in ^ 81« or by multiplying the denoiKii- 
nator as in ^ 82. 

Q. What does division of whole numhers explain ? In division df 
fractions may the divisor exceed the dividend ? How will the quotient 
then compare with ] ? If an apple be divided in 2 equal parts, what 
will express each part ? If halt an apple be divided into 4 equal pailf - 
what will express one of the parts ? What is one-half of ope-half? 
What is one-sixth of one-half? One-sixth of one-fourth? One- 
seventh of three-fourths ? One-eighth of one-half? One-ninth of one- 
third ? One- tenth of two-thirds ? 

CASE I. 

^ 117. To divide a fraction by a whole number. 

Divide the numerator or multiply the denominator hy the 
whole number. 



EXAMFLBS. 



1. Divide f by 2. 

In the first operation we 
divide the fraction by multi- 
plying the denominator: in 
the second we divide the 
numerator, giving the same 
result in both cases. 



OPERATION. 

4 4 4 2 

3"^ 3X2"* 6 ""3' 

4 3)4_2 

®^ 3 3^3* 



2. Divide Jf by 9. Ans. ^=A** 

3. Divide ^9* by 15. Ans, iU=U^ 

4. Divide f^ by 19. Ans, ^. 

5. Divide ^\ by 15. Ans. i|j|j. 

Q, How do yea divide a fraction by a wVoVb tBiWiJQ«t% 



162 



DIVISION OF 



Ist OPERATION. 



CASE II. 

^ 118. To divide one fraction by another. 

EXAMPLES. 

1. Divide^ by f. 

If the divisor were 5 the quo- 
tient would be -^^. But, since 
the divisor is •!• of 5 the true quo- 
tient must be 8 times -j^, for the 
eighth of a number will be con- 
tained in the dividend 8 times 
more than the number itself. In 
this operation we have actually multiplied the numerator 
of the dividend by 8 and the denominator by 5 : that is, 
we have, inverted the terms of the divisor and multiplied 
the fractions together. 

Since multiplying the denomina- 
tor by 5 is the same as dividing the 
numerator, and multiplying the nu- 
merator the same as dividing the 
denominator, we may, if we please, divide 10 by 5 and 24 
by 8. 

Hence, for the division of vulgar fractions we have the 
following 

RULE. 

Reduce compound fractions to simple ones, and whoU 
numbers to improper fractions ; then divide the numertUor 
by the numerator and the denominator by the denominators 
if they will exactly divide : but if not, invert the terms of the 
divisor, and then multiply the divisor and dividend together. 

Q. How do you divide one vulgar fraction by another? 

EXAMPLES. 

1. Divide ii by |. 

Here we divide the numerator by 
the numerator, and the denominator by 
the denominator. 



2nd OPERATION. 



1st OPERATION. 
8)16 2. 1 



Here, we have inverted the terms 
of the divisor and multiplied the 
fractions together. 



2nd OPERATION. 

fj-r-f is equal to 



i 
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2. Divide ^ by ^, Ans. 8. 

3. Divide | by ^j, ' Ans, 5J. 

In the division of fractions we should note tke following 
principles. 

1st. When the dividend is just equal to the divisor, the 
quotient will be 1. 

2nd. When tlie dividend is jgreater than the divisor, the 
quotient will be greater than 1. 

3rd. When the dividend is less than the divisor, the 
quotient will be less than 1. 

4th. The quotient will be just so many times greater 
than 1, as the dividend is greater than the divisor. 

5th. The quotient will be just as many times less than* 
1, as the dividend is less than the divisor. 

Q. How do you divide one fraction by another? When will tb» 
quotient be 1 ? When greater than 1 ? When less than 1 ? When 
greater than ], how many times greater? When less than 1, how 
many times less ? 

4. Divide |- by -J^. Ans. -J 

5. Divide 3} by i- Ans. 2^ 
6: Divide 1 6i of l by 4f Ans, l^f • 

7. Divide 44^ by fjf . Ans, 68fm. 

8. Divide 371^ by 1^^. Ans, 370ifi. 

9. Dividey«5^ by j^. Ans. 30iS||. 

10. Divide ^ of f by f of f . Ans. f. 

1 1 . Divide 5 by ^. Ans. 7\. 

12. Divide 5205^ by | of 91. Ans, 71^, 

13. Divide 100 by 4|. Ans. 20||. 

14. Divide f of | by f . Ans. ||* 

15. Divide f of 50 by 4J. Ans. 9^. 

16. Divide 14| of J^ by 3|- of 6. Ans. j'i*^. 

APPLICATIONS. 

1. If 7lb. of sugar cost ^ of a dollar, what is the price 
per pound? 

^-f-7=^ of $1 ; or ^ of X|tt ceivla=^<^ =^4^ 

Ans. ^4\ ^c'^^' 
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2. If f of a dollar will pay for lOJ^. of nails, how 
much is the price per pound ? Ans, $^=4-3^te. 

3. If 4-.of a yard of cloth cost $3, what is the price per 
yard? Ans. $5i. 

4. If $21^ will buy 7|| barrels of apples, how much 
are they per barrel ? Ans. S2^^. 

5. If 4\ gallons of molasses cost $2|, how much is it 
per quart ? Ans. I5^^^ts. 

6. If l^hkd, of wiBe cost $250^, how much is the wirl% 
per quart? Ans. $^7-^=88^^^^. 

7. If eight pounds of tea cost 7f of a dollar, how much 
is it per pound ? • Ans. 95-f^ts. 

8. In 8^ weeks a family consumes 165-| pounds of 
butter: how much do they consume a week 1 Ans. l^^b. 

9. If a piece of cloth containing 176f yards costs $375| 
what does it cost per yard ? Ans, $2-5-^' 



DECIMAL FRACTIONS 

^119. If the unit 1 be divided into 10 equacl parts tho 
parts are called tenths, because each part is one-tenth of 
unity. 

If the unit 1 be divided into one hundred equal parts, 
the parts are called hundredths, because each part is one 
hundredth of unity. 

If the unit 1 be divided into one thousand equal parts, 
the parts are called thousandths, because each part is one 
thousandth of unity : and we have similar expressions for 
the parts, when the unit is divided into ten thousand, om 
hundred thousand, &c., equal parts. 

The division of the unit into tenths, hundredths, thou- 
sandths, &c., forms a system of numbers called Decimd 
Fractions. 

DECIMAL FRACTIONS. 

Four tenths,. -- ^ 

Six tenths, ^. 

Forty-five hundredths, .^^ 

125 thousandths, - - , - - . . S^K. 

» 1000* 

J« 47 tea thousandths, ------- ^i8iw 
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From which we see, that in each case the denominator 
gives denomination or name to the fraction ; that is, 
determines whether the parts are tenths, hundredths, 
thousandths, <&c. 

Q. When the unit 1 is divided into 10 equal parts, what is each part 
called ? What is each part called when it is divided in 100 ec^ual 
parts ? When into 10007 Into 10,000, &c. ? How are decimal fracUons 
ibrmed ? What gives denomination to the fraction ? 

' § 120. The denominators of decimal fractions are 
seldom set down. The fractions are usually expressed 
b|^ means of a point, or domma, placed at the left of the 
numerator. 

Thus, four tenths, - - - - ,4 

forty-five hundredths, - - ,45 

125 thousandths, - - - ,125 

1047 ten thousandths, - - ,1047 

The denominator of every decimal fraction, ho wearer, 
is always understood. It is a unit 1 with as many ciphers 
annexed as there care places of figures in the numerator. 

The place next to the decimal point is called tenths ; 
the next place to the right, the place of hundredths ; the 
next, the place of thousandths ; and so on for places 
further to the right, according to the following Table. 

DECIMAL NUMERATION TABLE, 



n 

is ^ 

S 5' g 



^ f -B js a S 

* S g o £ e o 
H » H H » i H 

,4 is read 4 tenths. 

,6 4 - - 64 hundredths. 

,0 6 4 - - 64 thousandths. 

,6754 - - 6754 ten thousandths. 

,01234 - . 1234 hundred thousandths. 

,007654 - - 7654 m\\\\o^V\vs. 

,0043604' - 43604 ien Tft\\\\o^>^^. 
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Decimal fractions are numerated from the l^t hand to 
the right, beginning with the tenths, hundredths, &c., as 
.in the table. 

Q. Are the denominators of decimal fractions generally set down ? 
.How are the fractions expressed? Is the denominator understood? 
What is it ? What is the place next the decimal point called ? The 
next ? The third, &c. ? Which way are decimals numerated ? 

§ 121. Let us now write and numerate the following 
decimals. 

Four tenths, - - - - >4. 

Four hundredths, - - - ,0 4. * 

Four thousandths, - - - ,0 4. 

Four ten thousandths, - - - ,0 4. 

Four hundred thousandths, - - ,00004. 

Four millionths, - - - - ,000004. 

Four ten millionths, - - - ,0000004. 

Here we see, that the same figure expresses different 
values, according to the place which it occupies. 

But -^ of ^ is equal to ^^=,04. 

- A of rh ' - - ii^=,004. 

- I^of T^ - - - To^oo = »0004. 

- -To of ToTOo - - - lo(M)OQ =>QQQQ^- 

- DF of TocnooS " - " 1 000000 = >QQQQQ^ 

- A of 1006660 - - - Toowooo = »0000004. 
Therefore^ the value of the places diminish in a tenfold 

proportion from the left hand to the right. 

Hence, ten of the parts in any one of the places, are 
equal to one of the pais in the place next to the left ; that 
is, ten thousandths make one hundreth, ten hundreths 
make one tenth, and ten tenths a unit 1. 

This law of increase from the risrht hand towards the 
left, is the same as in whole numbers. Therefore, whole 
numbers and decimal fractions may be united by placing tht 
decimal point between them. 

Thus, 36,95 - thirty-six, and 95 hundreths. 

127,4 - 127 and four tenths. 

1 63,03 - 163 a.nd llviee hundredths. 

627,0047 - 62,7 an^ ATi \axvv\vowa\«^^D&. 
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A. Bumber oompesed partly of a whole number and 
partly of a decimal, is called a mixed number. 

Q. Does the value of a figure depend upon the place which it 
occupies ? How does the value change from tne left towards the right 1 
What do ten parts of any one place make? How do they increaiie 
from the right towards the left ? How may whole numbers be joined % 
with decimals ? • What is a number called when composed partly of 
whole numbers and partly of decimals? 

Write the following numbers in figures, and numerate 
them. 

1. Forty one, and three tenths. 41,3. 

2. Sixteen, and three millionths. 16,000003. 

3. Five, and nine hundredths. 5,09. 

4. Sixty-five, and fifteen thousandths. 65,015. 

5. Eighty, and three millionths. 80,000003. 

6. Two, and three thousand millionths. 2,000000003. 

7. Four hundred and ninety-two thousandths. 0,492. 

8. Three thousand, and twenty-one ten thousandths. 

9. Forty seven, and twenty-one ten thousandths. 

10. Fifteen hundred and three millionths. 

11. Thirty-nine, and six hundred and forty thousandths. 

12. Three thousand, eight hundred and forty millionths. 

13. Six hundred and fiifty thousandths. 

14. Fifty thousand, and four hundredths. 

15. Six hundred, and eighteen ten thousandths. 

16. Three millionths. 

17. Thirty nine hundred thousandths. 

^ 122. The denominations of Federal Money will 
correspond to the decimal division, if we regard 1 dollar 
3S the unit. For, the dimes are tenths of the dollar, the 
cents are hundredths of the dollar, and the mills, being 
tenths of the cent, are thousandths of the dollar. 

EXAMPLES. 

1. Express $16, 3 dimes 8 cents and 9 mills decimally. 

Ans. $16,889. 
• 2. Express $95, 8 dimes 9 cents 5 milts decimally. 

Ans. $95,895. 
8. Express $107, 9 dimes 6 cetils 8 mill% d^c-vcoaXk?^ , 
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4. Exj^pess $47 and 25, cents decimally. Ans, $47,29. 

5. Express $39,39 cents. and 7 mills decimally. 

Atis. $39,397. 

6. Express $12 and 3 mills decimally. Ans. $12,003. 

7. Express $147 and 4 cents decimally, ^n^. $147,04. 

8. Express $148, 4 mills decimally. Ans. $148,004. 

9. Express four dollars, six mills decimally. Ans. $4,006, 

Q. If the denominaUons of Federal Money be expressed decimalk, 
what is the unit ? What part of a dollar is 1 dime ? What part ofa 
dime is a cent? What part of a cent is a mill? What part of a 
dollar is 1 cent? 1 mill? 

§ 123. A cipher is annexed to a number, when it is 
placed on the right of it. If ciphers be annexed to the 
numerator of a decimal fraction, the same number of 
ciphers must also be annexed to the denominator; for 
there must be as many ciphers in the denominator as 
there are places of figures in the numerlator (see ^ 1 20.) 
The numerator and denominator will therefore be multi- 
plied by the same number, and consequently the value of 
the fraction will not be changed (see ^ 84.) Hence, 

Annexing cipJiers to a decimal fraction does not alter its 
value. 

We may lake as an example ,3 =-3^. If now we annex 
a cipher to the numerator, we must, at the same time, 
annex one to the denominator, which gives 

,30 . = -^^ by annexing one cipher, 
,300 = Yoi^ by annexing two ciphers, 
»3000=^^^ all of which are equal to -^=,3. 

Alco ^ 5 f\r\ 50 i^no 500 

Also, j.-J— yq^_,OU — yQ^_,OUU_iQQ^. 

Also, ,8 = ,80 = ,800 = ,8000 =:, 80000. 

Q. When is a cipher annexed to a number ? Does the annexing 
of ciphers to a decimal alter its value ? Why not ? What does three- 
tenths become by annexing a cipher ? What by annexing two ciphers ? 
Three ciphers ? What does ,8 become by annexing a cipher ? By 
annexing two ciphers ? By annexing three ciphers ? 

^124. Prefixing a cipher is placing it on the left of 

a Dumber. If ciphers be prefixed to the numerator of a 

decimal /raction, that is, placed tx \\i.e Wx VtixA q^ \]bdi^ 
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signifteant figures^ tbe same number of ciphers must be 
annexed to the denominator. Now, the numerator will 
remain unchanged while the denominator will be increased 
ten times for every cipher which is annexed, and the 
value of the fraction will be decreased in the same pro- 
portion (see ^ 82). Hence, 

Prefixing ciphers to a decimal fraction diminishes its 
value ten times for every cipher prefixed. 

Take the fraction |2=^ as an example. 
,02=^^ by prefixing one cipher : 
,002 =Y^^ by prefixing two ciphers : 
,0002 = i^oV o ^y prefixing three ciphers ; 

in which the fraction is diminished ten times for every 
cipher prefixed. 

Also, ,03 becomes ,003 by prefixing one cipher ; and 
fiOOS by prefixing two. 

Q. When is a cipher prefixed to a number? When prefixed to a 
decimal, does it increase the numerator ? Does it increase the denomi- 
nator ? What effect then has it on the value of the fraction ? What 
does ,5 become by prefixing a cipher ? By prefixing two ciphers ? By 
prefixing three? What dues ,07 become by prefixing a cipher? By 
prefixing two ? By prefixing three ? By prefixing four? 

ADDITION OF DECIMAL FRACTIONS. 

^ 125. It must be recollected that only like parts of 
iinity can be added together, and therefore in setting 
down the numbers for addition the figures occupying 
places of the same value must be placed directly under 
each other. 

The addition of decimal fractions is then made in the 
same manner as that of whole numbers. 

Add 37,04, 704,3 and ,0376 together. 



In this example, we place the tenths 
under tenths, the hundredths under 
hundredths, and this brings the decimal 
points and the like parts of the unit 
directly under each other. We then. 
«dd as in whoie numbers. 



\ 



OPERATION. 
37,04 . 

704,3 
,0376 
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Hence, for additioii of decimals we have the following 

RULE. 

I. Set down the numbers to be added so that tenths shaU 
faU under tenths, hundredths under hundredths, dfc. This 
will bring all the decimal points directly under each other, 

II. Then add as in simple numbers and point off in the sum, 
from the right hand, so many places for decimals as are equal 
to the greatest number of places in any of the given numbers. 

Q. What parts of unity may be added together ? How do you set 
down the numbers for addition ? How will the decimal points fall ? 
How do you then add ? How many decimal places do you point off 
in the sum ? 

EXAMPLES. 

1. Add 4,035, 763,196, 445,3741 and 91,3754 to- 
gather. Ans. 1303,9805. 

2. Add 365,103113, ,76012, 1,34976, ,3549 and 
61,11 together. Ans. 428,677893. 

3. 67,407 +97,004 + 4 + ,6 +,06 + ,3 = 169,371. 

4. ,0007 + l,0436 + ,4 + ,05 + ,047=: 1,5413. 

5. ,0049 + 47,0426 + 37,0410+360,0039=444,0924. 

6. Required the sum of twenty-nine and 3 tenths, four 
hundred ani^, sixty-five, and two hundred and twenty-one 
thousandths. Ans, 494,521. 

7. Required the sum of two hundred dollars one dime 
three cents and nine mills, four hundred and forty dollars 
nine mills, and one dollar one dime and one mill. 

Ans. $64 1,249 J or 641 dollars 2 dimes 4 cents 9 mills. 

8. What is the sum of one tenth, one hundredth, and 
one thousandth. Ans. ,111. 

9. What is the sum of 4, and 6 ten thousandths. 

Ans. 4,0006. 

10. Required in dollars and decimals, the sum of one 
dollar one dime one ceot one mill, six dollars three mills, 
four dollars eight cents, nine dollars six mills, one hundred 
dollars six dimes, nine dimes one mill, and eight dollars 
six cents. Ans. $129,761. 

11. What is the sum of 4 dollars 6 cents, 9 dollars 3 
mills, 14 dollars 3 dimes 9 cents 1 mill, 104 dollars 9 
dimes 9 cents 9 mills, 999 dollars 9 dimes 1 mill, 4 mills, 

^ mills, and 1 mill ♦ Ans. ^W^'i^^^, 




OPERATION. 

3,2750 

,0879 

3,1871 
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SUBTRACTION OF DECIMAL FRACTIONS. 

^ 1 26. Subtraction of Decimal Fractions teaches how 
to find the difference between two decimal numbers. 

EXAMPLES. 

1. From 3,275 take ,0879. 

In this example a cipher is annexed to 
the minuend to make the number of deci- 
mal places equal to the number in the 
subtrahend. This does not alter the value 
of the minuend (see ^ 123). 

Hence, we have the following 

RULE. 

1. Set doum the less number under the greater , so that 
figures occupying places of the same value sJiaUfall directly 
under each other, 

II. Then subtract as in simple numbers, and point off m 
the remainder as many places for decimals as are equal to 
the greatest number of places in eitJier of the given numbers. 

Q^ What does subtraction teach? How do you set down the 
numbers for subtraction ? How do you then subtract ? How many 
decimal places do you point off in the remainder ? 

2. From 3295 take ,0879. Ans. 3294,9121. 

3. From 291,10001 take 41,375. Ms, 249,72501. 

4. From 10,000001 take ,111111. Ans. 9,888890. 

5. From three hundred and ninety-six, take 8 ten t.hou<- 
sandths. Ans. 395,9992, 

6. From 1 take one thousandth. Ans. ,999. 

7. From 6378 take one tenth. Ans. 6377,9. 

8. From 365,0075 take 3 millionths. 

Ans. 365,007497. 

9. From 21,004 take 97 ten thousandths. 

Ans. 20,9943. 
10. From 260,4709 take 47 ten millionths. 

Ans. 260,47089 5^, 
a. From 10,0302 take 19millioxitha.. Ans. \Vi,^^^V^\. 
12. From 2,01 take 6 ten thousandika. Ans, aji^S^*k. 



OPERATION. 
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MULTIPLICATION OF DECIMAL FRACTIONS. 

EXAMPLES. 

6 127. 1. Multiply ,37 by ,8. 

If we multiply the fraction ^^^ by ^, 
we find the product to be f^^ : and 
generally, the number of ciphers in the 
denominator of the product, will be 
equal to the number of decimal places 
in the two factors. 

2. Multiply ,3 by ,02. 

OPERATION. 

,3x,02=^%X^=X^=,006 answer. 

To express the 6 thousandths decimally we have to 
prefix two ciphers to the 6, and this makes as many 
decimal places in the product as there are in both multi 
plicand and multiplier. 

Therefore, to multiply one decimal by another, we haw 
the following 

RULE. 

Multiply as in simple numbers , and point off in tkeproductf 
from the right hand, a^ m^ny Jigures for decimals as are 
equal to the number of decimal places in the multiplicand and 
multiplier ; and if there he not so many in the product, supply 
the deficiency by prefixing ciphers, 

Ct. After multiplying, how many decimal places will you point off m 
the product 7 When there are not so many in the product, what do 
you do ? Give the rule for the multiplication of decimals. 

EXAMPLES. 

L Multiply 3,049 by ,012. Ans. ,036588. 

(2.) (3.) 

Multiply 365,491 Multiply 496,0135 

by ,001 b y 1,496 

Ans. ,365491 Ans. 742,0361960 



4. Multiply one and one millionth by one thousandth. 

Aus. ,001000001. 
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5. Multiply one hundred and forty-seven million ths, by 
<me millionth. Ans. ,000000000147. 

6. Multiply three hundred, and twenty-seven hun- 
dredths by 31. Ans, 9308,37. 

7. Multiply 31,00467 by 10,03962. 

Ans. 311,2751050254. 

8. What is the product of five-tenths by five-tenths. 

Ans. ,25. 

9. What is the product of five-tenths by five thou- 
sandths. Ans. ,0025. 

10. Multiply 596,04 by 0,00004. Ans. ,0238416. 

XL Multiply 38049,079 by 0,00008. Ans. 3,04432632. 

^ 128. Note. When a decimal number is to be mul- 
tiplied by 10, 100, 1000, &c., the multiplication may be 
made by removing the decimal point as many places to 
the right hand as there are ciphers in the multiplier, and 
if there be not so many figures on the right of the decimal 
point, supply the deficiency by annexing ciphers 



• '10 
100 
Thus, 6,79 multiplied by -( 1000 



10000 

L 1000.00, 



67,9 

679, 

Yz=z^ 6790, 

67900, 

679000, 



Also, 370,036 multiplied by 



10 

100 

1000 

10000 

100000 



3700,36 
37003,6 
J. = ^ 370036, 
3700360, 
37003600, 



Q. How do you multiply a decimal number by 10, 100, 1000, &c. ? 
If there are not as many decimal figures as there are ciphers in the 
multiplier, what do you do ? 



DIVISION OF DECIMAL FRACTIONS. 

^ 129. Division of Decimal Fractions is similar to 
that of simple numbers. 

We have just seen, that, if one decimal fraction he 
multiplied by another, the product vi\\\ ^iOXvX^V^v "^^ xwkjk:^ 
places of decimals as there were m \ioOcv ^^ Wi\.<5k.^ 
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Now, if this product be divided by one of the factors the 
quotient will be the other factor (see § 35,). Hence, 
in division, the dividend must contain just as many 
decimal places as the divisor and quotient together. The 
quotient, therefore, will contain as many places as the 
dividend, less those of the divisor, 

EXAMPLES. 

1. Divide 1,38483 by 60,21. 

There are five decimal places in 
the dividend, and two in the divi- 
sor : there must therefore be three 
places in the quotient : hence one 
must be prefixed to the 23, and the 
decimal point placed before it. 



OPERATION. 

60,21)1,38483(23 
12042 



18063 
18063 



Ans. ,023. 

Hence, for the division of decimals we have the 
following 

RULE. 

» 

Divide as in simple numbers, and point off in the quotient, 
from the right hand, so many places for decimals as the 
decimal places in the dividend exceed those in the divisor; 
and if there are not so many, supply the deficiency by pre* 
fixing ciphers, 

Q. If one decimal fraction be multiplied by another, how many 
decimal places will there be in the product? How does the number 
of decimal places in the dividend compare with those in the divisor and 

auotient ? How do you determine the number of decimal places in 
le quotient ? If the divisor contains four places and the dividend six, 
how many in the Quotient ? If the divisor contains three places and 
the dividend five, now many in the quotient ? Give the rule for the 
division of decimals. 

EXAMPLES. 

1. Divide 2,3421 by 2,11. Ans, 1,11. 

2. Divide 12,82561 by 3,01. Ans. 4,261. 

3. Divide 33,66431 by 1,01. Ans. 33,3ai. 

4. Divide ,010001 by ,01. Ans. 1,0001. 

5. Divide 8,2470 by ,002. Ans. 4123,5. 

6. What is the quotient of 37,57602, divided by 3? 
Bjr ,3 ? By ,03 ? By ,003 1 By ,000^1 
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7* What is the quotient of 129,75896, divided by 8? 
By ,08? By ,008? By ,0008? By ,00008? 

8. What is the quotient of 187,29900, divided by 9? 
By ,9 ? By ,09 ? By ,009 ? By ,0009 ? By ,00009 ? 

9. What is the quotient of 764,2043244, divided by 6 ? 
By ,06 ? By ,006 ? By ,0006 ? By ,00006 ? By ,000006 ? 

§ 130. Note 1. When any decimal number is to be 
divided by 10, 100, 1000, &c. the division is made by 
removing the decimal point as many places to the left as 
there are O's in the divisor ; and if there be not so many 
figures on the left of the deciipal point, the deficiency 
must be supplied by prefixing ciphers. 



10 
100 



27,69 divided by-^ ^^^^ > 

J 0000 J 



3cr 



V. 



2,769 
,2769 
,02769 
002769 



642,89 divided by. 



10 

100 

1000 

10000 

100000 



64,289 
6,4289 
^ = ^ ,64289 
,064289 
,0064289 



Q. How do you divide a decimal number by 10, 100, 1000, &c. ? 
If there be not as many figures to the led of the decimal point as there 
are ciphers in the divisor, what do you do ? 

^131. Note 2. When there are more decima! places 
in the divisor than in the dividend, annex as many ciphers 
to the dividend as are necessary to make its decimal 
places equal to those of the divisor ; all the figures of the 
quotient will then be whole numbers, 

EXAMPLES. 

1. Divide 4397,4 by 3,49. 



We annex one to the dividend. 
Had it contained no decimal place 
^e should have annexed two 



OPERATION. 

3,49)4397,40(1260 
349 

907 
698 



\ 



2094 
2094 



Aus. Y2Jli^, 
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2. Divide 2194,02194 by ,100001. Ans. 21940 

3. Divide 9811,0047 by ,325947. Ans, 30100, 
4 Divide ,1 by ,0001. Ans. 1000. 

5. Divide 10 by ,1. Ans. 100. 

6. Divide 6 by ,6 ? By ,06 ? By ,006 ? By ,2 ? By ,3 ? 
By ,003? By ,5? By ,05 ? By ,005 ? By ,000012? 

Q. If there are more decimul places in the divisor than in the divi- 
dead, what do you do ? What will the figures of the quotient then be ? 

§ 132. Note 3. When it is necessary to continiie 
the division farther than the figures of the dividend will 
allow, we may annex ciphers and consider them as deci- 
mal places of the dividend. 



EXAMPLES. 

1. Divide 4,25 by 1,25. 

In this example we annex one 
and then the decimal places in the 
dividend will exceed those in the 
divisor by 1. 

2. Divide ,2 by ,06. 

We see in this example that the 
division will never terminate. In 
such cases the division should be 
carried to the third or fourth place, 
which will give the answer true 
enough for all practical purposes, 
and the sign + should then be 
written, to show that the division 
may be still continued. 

3. Divide 37,4 by 4,5. 

4. Divide 586,4 by 375. 

5. Divide 94,0369 by 81,032. 



OPERATION. 

1,25)4,25(3,4 
3,75 

500 
500 



Ans. 3,4. 



OPERATION. 

,06),20(3,33+ 
18 



20 

18 



20 

18 



20 



A ns. 3,33 + . 

Ans. 8,3111 + 
Ans. r,563+. 
Ans. 1,160+. 



Q. How do you continue the division after you have brought down 
mH the Ggures of the dividend ? What sign do you place after th« 
^j^oUmtf Wintdoesitflhowl 
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APPLICATIONS IN THB FOUR PRECEDING RULES. 

1. A merehant sold 4 parcels of cloth, the first contained 
127 and 3 thousandths yards ; the 2nd, 6 and 3 tenths 
yards ; the 3rd, 4 and one hundredths yards ; the 4th, 90 
and one millionth yards : how many yards did he sell 
in all? Ans. 227,31 300 lyi^. 

2. A merchant buys three chests of tea, the first con- 
tains 60 and one thousandth lb. ; the second, 39 and one 
ten thousandth lb. ; the third, 26 and one-tenth lb. : how 
much did he buy in alt? • Ans. 125,101 IZZ;. 

3. What is the sum of $20 and three hundredths ; $4 
and one-tenth, $6 and on^ thousandth, and $18 and one 
hundredth? • Ans. $48,141. 

4. A puts in trade $504,342 ; B puts in $350,1965 ; 
C puts in $100,11 ; D puts in $99,334; and E puts in 
$9001,32 : what is the whole amount put in ? 

Ans. $10055,3025. 

5. B has $936, and A has $1, 3 dimes and 1 mill : how 
much more money has B than A ? Ans. $934,699, 

6. A merchant buys 37,5 yards of cloth, at one dollar 
twenty-five cents per yard : how much does the whole 
come to ? Ans. $46,875, 

7. A farmer sells to a merchant 13,12 cords of wood at 
$4,25 per cord, and 13 bushels of wheat at $1,06 per 
bushel : he is to take in payment 13 yards of broadcloth 
at $4,07 per yard, and the remainder in cash : how much 
money did he receive ? Ans. $16,63. 

8. If 12 men had each $339 one dime 9 cents and 3 
mills, what would be the total amount of their money ? 

Ans. $4070,316. 

9. If one man can remove 5,91 cubic yards of earth in 
a day, how much could nineteen men remove ? 

Ans. 112,29yeZ. 

.10. What is the cost of 8,3 yards of cloth at $5,47 per 

yard?^ Ans. $45,401. 

11. ff a man earns one dollar and one mill per day, 
li»w much will he earn in a year ? Ans. $365,365. 

12. What will be the cost of 375 thousandths of a cord 
of MirooA, at $2 per cord ? Asa^. %^:;i%. 



f=4j, but, 
4*=4y=4,5 



I 
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13. A man leaves an estate of $1473,194 to be equally 
divided among 12 heirs : what is each one's portion ? 

Arts. $122,766^ 

REDUCTION OF VULGAR FRACTIONS TO DECIMALS. 

§ 133. The value of every vulgar fraction is equal to 
the quotient arising from dividing the numerator by thB 
denominator (see ^ 44.) 

EXAMPLES. 

1. What is the value in decimals off. 

We first divide 9 by 2 which operation. 

gives a quotient 4, and 1 for ^re- 
mainder. Now 1 is equal to 10 
tenths. If then we add a cipher, 
2 will divide 10, giving the quotient 
5 tenths. Hence the true quotient is 4,5. 

2. What is the value of ^. 
We first divide by 4 which gives operation. 

a quotient 3 and a remainder 1. 
But 1 is equal to 100 hundredths. 
If then we add two ciphers, 4 will 
divide the 100, giving a quotient of 
26 hundredths. 

Hence, to reduce a vulgar fraction to a decimal, we 
have the following 

RULE. 

I. Annex one or more ciphers to the numerator and then 
divide by the denominator. 

II. If there is a remainder, annex a cipher or ciphers, and 
divide again, and continue to annex ciphers and to divide 
until there is no remainder or until the quotient is sufficiently 
exact : the number of decimal places to be pointed off in the 
quotient is the same as the number of ciphers used ; and 
when there are not so mawy, ciphers must be prefixed, 

Q. What is the value of a fraction equal to? What is the value 

of four-halves ? What is the decimal value of one-half? Of thrae- 

balves ? Of six-fourths ? Of nine-halves ? Of seven-halves ? Of 

Bwe-foutihB 1 Of one-fourth 7 Give the rale for reducing a vulgir 

Section to a decunaL 



^f' = 3J; but 
31=3100 _ 3 25. 
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EXAMPLES. 

1 . Reduce ^^ to its equivalent decimal. 

We here use two ciphers and there- 
fore point off two decimal places in the 
quotient. 



OPERATION. 

125)635(5,08 
625 

1000 
1000 



2. Reduce -J- and j^^ to decimals. 

Ans. ,25 and ,00797+. 

3. Reduce ^j^, ^, y^, and -^^ to decimals. 

Ans. ,025; ,692 + ; ,003; ,000183 + . 

4. Reduce \ and ^rrs ^^ decimals. Ans. ,5 and ,0028+. 

5. Reduce iig^t^ig-f to a decimal. Ans. 1,496 + . 

6. Reduce f , |xi4' ffff» tM *^ decimals. 

" Ans. 1,333 + ; 0,162 +; 0,792+; 4,666+. 

REDUCTION OF DENOMINATE DECIMALS. 

^ 134. We have seen that a denominate number is 
one in which the kind of unit is denominated or expressed 
(see ^ 45). 

A denominate decimal is a decimal fraction in which 
the kind of unit that has been divided is expressed. 
Thus, ,5 of a £, and ,6 of a shilling, are denominate 
decimal;^; The unit that was divided in the first fraction 
being £^1, and that in the second 1 shilling. 

Q. What is a denominate number? What is a denominate ded- 
roal ? In the decimal five-tenths of a £, what is the unit ? In the 
decimal six-tenths of a shilling, what is the unit ? 

CASE I. 

^ 135. To find the value of a denominate number in 
decimals of a higher denomination. 



EXAMPLES. 

1. Reduce 9(2 to the decimal of a <£. 

We first find that there are 240 
pence in £\ . We then divide 9d by 
240, which gives the quotient ,0375 
of a £. This is the true value of 9d 
IB the decimal of a £, 

8 



\ 



OPERATION. 

240i=Xl 
240)9(,0375 



180 , REDUCTION OF 

Hence, we have the following 

1. Consider lum many units of the given denomination make 
one unit of iHije denominatimt to which you would reduce, 

II. Divide tJte given denominate number hy the number 
so found, and the quotient will be the value in the required 
denomination 

Q. How do you find the value of a denominate number in a decimal 
of a higher deaomiaation ? 

2. Reduce 7 drams to the decimal Of a lb. avoirdupois. 

Ans. ,02734375/6. 

3. Reduce 26(i to the decimal of a jC. Aw^. ,1083333+. 

4. Reduce ,056 poles to the decimal of an acre. 

Ans, ,00035A. 

5. Reduce 14 minutes to the decimal of a day. 

Ans. ,0097222da.+. 

6. Reduce ,21 pints to the decimal of a peck. 

Ans. fil3l25pk 

7. Reduce 3 hours to the decimal of a day. A?is. ,125. 

8. Reduce 375678 feet to the decimal of a mile. 

Ans. 71,151 + . 

9. Reduce 36 yards to the decimal of a rod. 
10. Reduce ,5 quarts to the decimal of a barrel. 

CASE II. 

^ 136. To reduce denominate numbers of dilTerenf 
denominations to an equivalent decimal of a given deno- 
mination. 

EXAMPLES. 

1. Reduce £1 4s 9^ to the denomination of pounds. 
We first reduce 3 farthings operation. 



to the decimal of a penny, 
by dividing by 4. We then 

' annex the quotient ,75 to the 
9 pence. We next divide 
by 12 givittg ,8125 which is 
the decimal of a shilling. 
77u5 we annex to the pounds 

dnd then divide by 20. 



M=:,75df hence, 
9|(f=:,975(f, 
12 )9,75(^ 

,8125^, and 

2 0)4,8125^ 

ir,240625, theyefore, 
£1 4s 9id=£l,24(m5. 
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Hence, we have the following 

RULE 

Divide the lowest denomination named, by that number 
which makes one of the denomination next higher, annexing 
ciphers if necessary : then annex this quotient to the next 
higher denomination, and divide as before : proceed in tJu 
same manner through all the denominations to the last : tlie 
last result will be the answer sought. 

2. Reduce JC19 17^ 3^ to the decimal of a £. 

Ans. £19,863+. 

3. Reduce 15^ 6d to the decimal of a £. Ans. £,71b. 

4. Reduce l\d to the denomination of shillings. 

Ans. ,625^. 

5. Reduce 2lb, 5oz. \2pwt. \Qgr., Troy, to the decimal 
<rfaZ5. ^«*. 2,469444/*.+. 

6. Reduce 3 feet 9 inches to the denomination of yards. 

An^. 1,25yd. 

7. Reduce lib. 12dr., avoirdupois, to the denomination 
af pounds. Ans. 1,046875/6. 

8. Reduce 5 leagues 2 furlongs to the denomination of 
leagues. Ans. 5,083S+ 

Q. How do you reduce denominate numbers of different denomina- 
tions, to equivalent decimals of a given denomination ? 

,1.' 

'"r CASE III. 

^137. To find the value of a denominate decimal in 
terms of integers of inferior denominations. 

EXAMPLES. 

1. What is the value of ,832296 of a £. 

OPERATION. 

We first multiply the decimal by 
20 which brings it to shillings, and 
after cutting off from the right as 
many places for decimals as in the 
given number, we have 16^ and the 
decimal ,645920 over. This we 
reduce to pence by multiplying by 
12, and then reduce to farthings by 



,832296 
20 

16,645920 
12 

7,751040 
4 



3,QQ4\^<S 
mi^tiplying by 4. \ Ans. l^sl^^fw 



tS2 REDUCTION OF DECIMALS. 

Hence, the following 

RULE. 

1. Consider how many in the next less denomination make 
9ne oj the given denomination, and multiply the decimal by 
4his number. Then cut off from the right hand as many 
jdaces as there are in the given decimal 

11. Multiply the figures so cut off by the number which ft 
takes in the next less denomination to make one of a higher, and 
cut off as before. Proceed in the same way to the lowest deno- 
mination : the figures to the left will form the answer sought. 

2. What is the value of ,002084i[*. Troy ? 

Ans. 12,00384^. 

3. What is the value of ,625 of a cwt. ? Ans. 2qr, \AXb, 

4. What is the value of ,625 of a gallon ? 

Ans, 2qt. IpL 

5. What is the value of je,3375 ? Ans, 6s 9i 

6. What is the value of ,3375 of a ton ? Ans, 6cwt, 3qr, 

7. What is the value of ,05 of an acre ? Ans, 8P. 

8. What is the value of ,875 pipes of wine ? 

Ans, Ihhd. Algal. \qt. 

9. What is the value of ,125 hogsheads of beer': 
(see § 67.) Ans. 6gal. 3qt, 

10. What is the value of ,375 of a year of 365 days ? 

Ans, 13U^. 21 At. 

11. What is the value of ,085 of a jET ? Ans, lf'B|^-f . 

12. What is the value of ,86 of a cwt, ? 

Ans. 3qr, I2lb, boz, l,92dr. 

13. What is the difference between ,82 of a day and 
,32 of ah hour ? Ans, 19Ar. 21in. 36mc 

14. What is the value of 1,089 miles ? 

Ans. \m 2Srd. 1ft, ll,04in. 

15. What is the value of ,09375 of a pound avoirdupois 
weight ? Ans, 1 oz. Sdr. 

16. What is the value of ,28493 of a year of 365 days? 

Ans, lOSda. 23hr. 59ii. 12,48*«;. 

17. What is the value of jei,046 ? Ans. £1 lld+, 

18. What is the value of jei,88 ? Ans, £1 I7s 7i+. 

Q. How do you find the value of a denominate decir.ial in integen 
cf inferior denominations ? Yf hal \b the vvXm'^ Vxv thUtingi of ond-Ealf 
of A £7 In pence of one-half oC a ijku&]l^ii^1 



1 

1 
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RULE OF THREE. 

^ 138. If 1 yard of cloth cost $2, how much will 6 
yards cost at the same rate ? 

It is plain that 6 yards of cloth, at the same rate wiU 
cost 6 times as much as 1 yard, and therefore the whole 
cost is found by multiplying $2 by 6, giving $12 for the 
cost. In this example there are four numbers considered, 
viz, 1 yard of cloth, 6 yards of cloth, $2 and $12 : these 
numbers are called terms^ Three of these terms were 
known or given in the question, and the other was to bo 
found. 

1 yard of cloth is the 1st term ; 

6 yards of cloth is the 2nd term ; 

$2 is the - - - - 3rd term ; 

$12 is the - - - - 4th term. 

Now the 2nd term 6 contains the first terra 1, 6 times, 
and the 4th term 12 contains the 3rd term 2, 6 limes — that 
is, the 2nd term is as many times greater than the Istj as 
the 4th term is greater than the 3rd, 

This relation between four numbers is caXled proportion : 
and generally 

Four numbers are in proportion, when the 2nd term is as 
many times greater or less than the 1st, as the 4th term is 
greater or less than the 3rd, 

We express that four numbers are in proportion thus : 

1:6 : : 2 : 12. 

That is, we write the numbers in the same line and 
place two dots between the 1st and 2nd terms, four 
between the 2nd and 3rd, and two between the 3rd and 
4th terms. We read the proportion thus, 

as 1 is to 6, so is 2 to 12. 

The 1st and 2nd terms of a proportion always express 
quantities of the same kind, and so likewise do the 3rd and 
4th Perms. As in the example. 

, yd, yd, $ $ 

I ; 6 : : 2 ; VI. 
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Q. If 1 yard of cloth co»t $2, what will 6 yards cost 1 How many 
numbers are considered in this question? What are they called? 
How many were known or ^ven ? Name the terms. How many 
times does the 2nd term contain the first ? How many times does the 
fourth contain the third ? How many times is the second term greater 
than the first? When are four numbers in proportion? How are 
they written ? How are they read ? What terms of a proportion 
express quantities of the same kind ? If 1 yard of cloth cost $3 what 
\m 2 yards cost at the same rate ? What will 3 cost ? 4 ? 5 ? 6 ? 
7? 8? 9? 10? If 1 yard of cloth cost ISI4 what will 2 ynrds cost? 
What wiU 3 yards cost? 4? 5? 6? 7? 8? 9? 10? 

^ 139. The numbers 

2 : 4 :: 8 : 16 

are in proportion since the 2nd terra is two times greater 
ihan the 1st, and the 4th term two times greater than thB 
3rd. And when four numbers are in proportion, the 
quotient of the 2nd term divided by the 1st, is equal tfi 
the quotient of the 4th term divided by the 3rd. This 
quotient is called the ratio of the proportion. Thus 2 is 
the ratio of the proportion 

2 : 4 : : 8 : 16 ; 

The ratio of two numbers, simply expresses how many 
times the second number contains the first. Hence, it is 
equal to the quotient of the second number divided by ths 
first. 

Thus, the ratio of 3 to 9 is 3, since 9-7-3=3. The 
ratio of 2 to 4 is 2, since 4h-2=2. 

We may also compare a larger number with a less. 
For example, the ratio of 4 to 2 is -J ; for, 2 -^ 4 ='^ 
The ratio of 9 to 3 is ^, since 3-h9=|^. 

In every proportion, the ratio of the Isl term to the 
2nd, is equal to the ratio of the 3rd term to the 4th. 

EXAMPLES. 

1. What is the ratio of 9 to 18 ? Ans, 2. 

2. What is the ratio of 6 to 24 ? Ans. 4. 

3. What is the ratio of 12 to 48 ? An^. 4. 

4. What is the ratio of 11 to 13 ? Ans. l^y. 

5. What part of 20 is 4 ? or what is the* riuio of 20 
U}4? Ans.^. 
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6. What part of 100 is 30 ? or what is the ratio of 100 
to 30 ? Ans, ^ff. 

7. What are the ratios of the proportions 



3 


: 9 


: : 12 


: 36. 


Ans. 3. 


2 


: 10 


: : 12 


: 60. 


Ans, 5. 


4 


: 2 


: : 8 


: 4. 


-4.71^. ^. 


9 


: 1 


: : 90 


: 10. 


Ans.^, 


16 


: 15 


: : 48 


: 4^. 


Ans, ^. 



Q. When four numbers are in proportion, what is the second term 
divided by the first, equal to ? What is this quotient called? What 
does the ratio of two numbers express ? What is it equal to ? What 
is the ratio of 1 to 5 ? Of2to8? Of3to27? Of6to36? Of 
12 10 144? Of9to81? OflOtolOO? OflOtol? Ofl2to2T 
Of 8 to 2? Of 8 to 1 ? In every propcNtioD, what is the ratio of Um 
1st term to the 2nd equal to ? 

^ 140. Ex. 2. If 4lb. of tea cost $8, what will 12tt. 

cost at the same rate ? 

lb. lb. $ $ 

As 4 : 12 : : 8 : Ans. Or, 

12 12 « ^ ^ 

_ -^8=3x8^24. 

$24 the cost of 12/6. of tea. Ans. $24. 

It is evident that the 4th term, or cost of 12/5. of tea, 
must be as many times greater than $8 as 12/5. is greater 
than Alb. But since the quotient of 12 divided by 4 
expresses how many times 12 is greater than 4, it follows 
that the fourth term will be equal to $8 multiplied by this 
quotient : that is, equal to $8 multiplied by 3, or equal to 
$24. But we obtain the same result whether we multiply 
the 3rd term $8 by the quotient 3, or first multiply it by 
the 2nd term and then divide the product by the 1st term ; 
and the same may be shown for every proportion. 

Hence we conclude, 

That the Ath term of every proportion may be found if 
multiplying the 2nd and 3rd terms together, €md dividwg 
their product by the 1st term, 

Q, How do you find the fourth term of a proportion^ wheatb&^sij;^ 
threeterros are knomi ? 



18|^ MIfS OF THR9IB. 

1. The first three terms of a proportion are 1, 2, and 3 : 
what is the 4th ? Ans» 6 

2. The first three terms are 6, 2, an4 1 : what is the 
4th? Ans. J. 

3. The first three terms are 10, 3, and 1 : what is the 
4th? Ans. ^, 

^141. The 1 St and 4th terms of a proportion are i:aUed 
the two extremes, and the 2nd and 3rd terms are called the 
ttoo means. 

Now, since the 4th term is obtained by dividing the 
product of the 2nd and 3rd terms by the 1st term, and 
since the product of the divisor by the quotient is equal 
to the dividend, it follows, 

That in every proportion the product of the two extremes 
is equal to the product of the two means, 
' Thus in the first example, 

1 : 6 : : 2 : 12 we have, Ixl2=6x2±=12 and in 
the proportion, 4 : 12 : : 8 : 24 4x24=8x12=96. 

Q. What is the product of the extremes equal to ? If the product 
of the extremes be divided by one of them what will the quotient be ? 
If it be divided by one of the means, what will the quotient be ? 

^ 1 42. The Rule of Three takes its nanie from the 
circumstance that three numbers are always given to 
find a fourth, which shall bear the same proportion to one 
of the given numbers as exists between the other two. 
We have, for finding the 4th term, the following 

GENERAL RULE. 

I. Reduce the two numbers which have different names 
from the answer sought, to the lowest denomination named in 
either of them. 

II. Set the number which is of the same kind with the 
answer sought in the third place, and then consider from the 
fiature of the question whetlier the attswer will he greater or 
U$s than the third term. 

III. When the answer is greater than the third term, 
write the least of the remaining numbers in the first place, 
hut when it is less, place the greater there. 

IV. Then multiply the second and third terms together and 
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OPERATION. 




yd. 


yd. $ 


f. 


48 : 


144 : : 67,25 : 
144 


Am, 



26900 
26900 
6725 



48)9684,00($201,75 
96 

84 
48 

360 
336 



dwUU the product by the first term : the quotient mil te the 
fourth term or answer sought, and will he of the saihe dmfh 
mination as the third term. 

Ex. 3. If 48 yards of cloth cost $67,25, what will 144 
yards cost at the same rate ? 

In this example, as 
th^ answer is to be dol- 
lars, we place the $67,25 
in the 3rd term. Then, 
as 144 yards of cloth 
will cost more than 48 
yards, the 4th term 
must be greater than the 
3rd, and therefore, we 
write the least of the 
two remaining numbers 
in the first place. The 
product of^he 2nd and 
3rd terms is $9684,00 : 
then dividing by the 1st 
term we obtain $201,75 
for the cost of 144 yards of cloth. 

Q. From what does the Rule of Three take its name ? What is 
the first thing to be done in stating a question ? Which number do 
you make the third term ? How do you determine which to put ia 
the first ? After stating the question, how do you find the 4th term 1 
What will be its denomination ? 

Ex. 4. If 6 men can dig a certain ditch in 40 days, 
how many days would 30 men be employed in digging it ^ 

As the answer must be days, 
the 40 days are written in the men 
third place. Then as it is 30 
evident that 30 men will do 
the same work in a shorter 
time than 6 men, it is plain 
that the fourth term must be 

less than the third : therefore, 30 men^ the greater of the 
remaining numbers, is written in the first term. Beside^, 
it is plain that the fourth term must be just so many times 
less than 40, as 6 is less than 30. 

8* 



240 
240 



OPERATION. 

men days 
: 6 : ; 40 : 
6^ 

3[0)24|0 

Ans. 8 days. 



days. 
Ans. 



188 



RULE OF THREK. 



E». & If 25 yards of cloth cost £2 3$ 4d, wbat wiL 

5 yards cost at the same rate ? 

OPERATION. ^ 



When we come to 
divide the product of 
the 2nd and 3rd terms 
by the first, it is found 
the J^IO does not con- 
tain 25. We then 
reduce to the next 
lower denomination 
and divide as in divi- 
sion of denominate 
numbers. 



yd. 
25 



yd, 
5 



£ 
2 



s 
3 



d. 

4 

5 



Ans. 



25)i;i0 16^ 8d 
20 

25)216(8if 
200 

To" 

12 



25)200{8d 
200 



Ex, 6. If 3cwt. of sugar cost £9 2s Od, what will 4aor. 
3^. 26/6. cost at the same rate ? ^ 



4X7=28 1 



3ctDi, 
4 

12 
_7 

84 
4 

336/6. 



4etDt 3qr. 26/5. 
4 



19 

7 

133 
4 

558/6. 



We first reduce the 1st 
and 2nd terms to> pounds, 
then the 3rd term to pence. 
The answer comes out i» 
pence, and is afterwards 
reduced to pounds shillings 
and pence. 



2l84d 
558 



£9 
20 

182 J 
12 

2184 



2^ Od 



17472 
10920 
10920 



336)1218672(3627rf 
1008 



2106 
2016 

907 
672 



12)3627 
20)30s , , U 
£15,,, 2s^ 



2352 
2352 



Ans, £15 2s 3dL 
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PROOF. 

§ 143. The product of the two means is equal to the 
product oif the extremes (see ^ 141). Hence, if either 
of these equal products be divided by one of the mean 
terms the quotient will be the other. Therefore, 

Divide the product of the extremes hy one of the mean 
terms, and if the work is right the quotient wUl be the other 
mean term. 

EXAMPLES. 

1. The 1st term is 4, the 2d 8, the 3d 12, and the an- 
swer 24 : is the answer true ? 

The product of the extremes operation of proof. 

is 96. If this be divided by 8 24x4=96 

tiie quotient is 12 ; if by 12 the 8)96fl2 • or 

quotient is 8 : hence, the an- , 9\Qfi7ft 

swer was Jirue. i L 



RULE OF THREE BY CANCELLING. 

If two numbers are to be multiplied together and their 
product divided by a third, the operations may be abridged- 
■by striking out or cancelling any factor which is commoa 
to the divisor and either of the other numbers. For 
example, if 6 is to be multiplied by 8 and the product 
divided by 4, we have 

6x8 48 ,„ 6x8 ^ ^ ,^ 

——=--=12; or, -—-=6x2=12: 
4 4 4 

in the latter case we cancelled the factor 4 in the name- 
r#or and denominator, and multiplied 6 by the quotient 2, 

It is found most convenient to 
draw a vertical line and to place 
the numbers to be multiplied to- 
gether on the right, and the di- 
visors on the left. Then, 

I. If there be two equal numbers, one on each side of 
the line, omit them. 

II. If any number on the left has a common div\«<yt 
with a number od the right, divide l\io^e w\««^«^%V^ '^^xt 



4 . 


OPE 
.. 1 


RATION. 

6 

8 , ., ^ 






Ans. 12. 



t88 
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greatest common divisor and write the quotients opposite 
the numbers. Then multiply together the remaining num- 
bers and the quotients, and divide the product on the right 
of the line by the product on the left. 

Note 1. — If the product on the left of the line is 1, no 
division will be necessary. 



12 



1 



24 . . . 2 ' 
16 



Ans, 32. 



EXAMPLES. 

1 . Multiply 24 by 1 6 and di- 
vide the product by 12. 

The greatest common divisor 
between 12 and 24 is 12. 

Q. How do you write the numbers before cancelling ? If there are 
eaual numbers on each side of the line what do you do with them ? 
It a number on the left has a common diVisor with a number on the 
light, what is done? If the number on the Jefl of the line is 1, will 
a division be necessary ? Why not ? 

2. What is the 4th term of the proportion 

16 : 15 : : 4S : Ans. 



16 . . .1 



OPERATIOX. 

15 

48 . . . 3 



1 



Ans. 45 

8 ... 2 
12 



Here 16 is the greatest com- 
mon divisor between 16 and 48, 
9iid gives 3 for the quotient on the 
Fight. 

3. If 4 pounds of tea cost $8, 
what will 12 pounds cost at the 
same rate 1 

4. If 48 yards of cloth cost 
$67,25, what will 144 yards 
cost? Ans, $201,75. 

5. If 25 yards of cloth cost £2 3s 4d, what will 5 
yards cost ? 

In this example we have 5 left 
on the left of the line, by which 
the product on the right must be 
divided. 



48 ... 1 



Ans. $24. 

$67,25_ 
144 .. . 3* 



25. 


. .5 


5 ... 1 
£2 3s 4d 




5] 

A 


\£2 3s 4d 
[ns. Ss Sd. 



KU£E OF THREE. 



189 



6. If 12 hats cost $60, how 
much will 40 cost ? 



7. If 30 barrels of flour will 
subsist 100 men for 40 days, how 
long will it subsist 25 ? 

8. If 120 sheep yield 3601b. 
of wool, how may pounds will 
he obtained from 600 ? 

9. If a man travel 210 miles 
in 6 days, how far will he travel 
in 40 days ? 



12. . 


. 1 


60 ... 3 
40 




Ans. $200. 


100. 


40 
. 4 25 . . . 1 




4 


) 40 




Ans. 10. 


120. 


360 
. 1 600 . . 5 




Ans. 18001b 


6 . . . 


210 . . 35 
. 1 40 



Ans. 1400. 



APPLICATIONS. 

1. If 4 hats cost $12, what will 55 cost at the same 
rate? Ans. $165 

2. What is the value of 2cwt. of sugar at 5d per pound ? 

Ans. £4 Ids 4cL 

3: If 40 yards of cloth cost $170, what will 325 yards 

cost? Ans. $1381,25. 

4. If 240 sheep yield 660 pounds of wool, how many 
pounds will be obtained from 1200 ? Ans. 33001b. 

5. If 2 gallons of molasses cost 65 cents, what will 3 
hogsheads cost ? Ans. $61,42^ 

6. If a man travels at the rate of 210 miles in 6 days, 
how far will he travel in a year supposing him not to 
travel on Sundays ? Ans. 10955 miles. 

7. If 1 yard of cloth cost $3,25, what will be the cost 
of 3 pieces each containing 25 yards ? Ans. 243,75. 

8. If 30 barrels of flour will support 100 men for 40 
days, how long would it subsist 25 men ? Ans. 160 days. 

9. If 30 barrels of flour will support 100 men for 40 
days, how long would it subsist 400 men ? 
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1 0. A owes B £&79 6^, but compounds with liim by 
paying 3^ Ad on the pound : how much does B receive 
of his debt ? Arts. £UZ As Ad, 

11. If 90 bushels of oats will feed 40 horses for 6 days, 
how long would 450 bushels last them ? Ans. 30 days. 

12. If 5cwt, ^qr, lAlh, of sugar cost £Q \s Sd, what 
will '35cwt. 28lb. cost ? Ans. £:^6 lOs. 

13. What is the cost of 3cwL of coffee at I5d per 
pound? Ans. £2\. 

14. If 3 quarters of a yard of velvet cost 7^ 3<f, how 
many yards can be bought for £\3 \^s Qdl 

Ans. 28yd. 2qr. 

15. If an ingot of gold weighing 9lb. 9oz. I2pwt. be 
worth jE^470 8^, what is that per grain ? Ans. 2d. 

16. Bought 4 bales of cloth, each containing d pieces, 
and each piece 27 yards, at £\Q As per piece ; what is 
the value of the whole, and the cost per yard ? 

Ans. £3S8 165 at 12^ per yard. 

17. What will be the cost of 72 yards of cloth, at the 
rate of £b I2s for 9 yards ? Ans. £AA 16& 

18. A person's annual income is JC146 : how much ia 
that per day ? Ans. Q&, 

19. If 3 paces or common steps of a person, be^ equal 
to 2 yards, how many yards will 160 paces make ? 

Ans.. I06yd. 2fL 

20. What length must be cut off from a board that is 9 
inches wide, to make a square foot, that is, as much as is 
contained in 12 inches in length and 12 in breadth ? 

Ans. 16 inr.hes. 

21 . If 750 men require 22500 rations of bread for a 
month, how many rations will a garrison of 1200 men 
require ? Ans. 36000. 

22. If 7cwt. Iqr. of sugar cost $64,96, what will be the 
price of Acwt. 2qr. ? Ans. $40,32. 

23. The clothing of a regiment of foot of 750 m^a 
amounts to jE?2831 5^ : what will it cost to clothe a boo^ 
of 3500 men? Ans. jei3212 1^ 

24. How many yards of carpeting, that is 3 feet wide, 
win cover a floor that is 27 feet long and 20 feet broad ? 
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35. What is the cost of 6 bushels of coal at the rate of 
£1 14s 6J the chaldron ? Ans, 5s 9d. 

26. If 6352 stones of 3 feet long will complete a certain 
quantity of wall, how many stones of 2 feet long will 
raise the like quantity? Ans. 952b. 

27. if a person can count 300 in two minutes, how many 
can he count in a day ? Ans, 216000. 

28. A garrison of 536 men have provisions for 365 
days : how long will those provisions last if the garrison 
be increased to 1124 men? Ans. 174 days and jx5T 

29. What will be the tax upon je763 15* at the rate of 
3s 6d per pound sterling? Ans. JC133 13* 1^. 

30. What will be the tax on $3758, at the rate of 4 
mills on the dollar? Ans. $15,032. 

31. A certain work can be raised in 12 days by working 
4 hours each day : how long would it require to raise the 
work by working 6 hours per day ? At^s. 8 days* 

32. What quantity of corn can I buy for 90 guineas, at 
the rate of 6 shillings a bushel? Ans. 315 bushels. 

33. A person failing in trade owes jE^977, at whick 
time he has in money, goods, and recoverable debts jC420 
6s 3^: now supposing an equal division among his 
creditors, how much will they get on the pound ? 

Ans. 8s 7\d. 

34. A pasture of a certain extent having supplied a 
body of horse, consisting of 3000, with forage for 18 days, 
how many days would the same pasture have supplied a 
body of 2000 horse ? Ans. 27 days. 

35. Suppose a gentleman's income to be 600 guineas a 
year, and that he spends 25* 6d per day, one day with 
another : how much will he have at the end of the year ? 

Ans. jei64 12* 6d. 

36. What is the cost of 30 pieces of lead, each weighing 
IcttJ^. I2lb. at tile rate of 1 6* 4d the cwt. ? 

Ans. £27 2s 6d. 
:37. The governor of a besieged place has provisions 
|. 54 days at the rate of 2lb. of bread per ration, but is 
»irous to pWong the siege to 80 days, in expectation 
of succor : in that case what must be the ration of breads 
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38. If a person pay&half a guinea a week for his board, 
how long can he be boarded for j£21 ? Ans. 40 weeks. 

39. What is the value of a year's rent of 547 acres of 
land at the rate of 15^ 6d the acre ? Ans, J&423 18^ 6d. 

40. If a person drinks 20 bottles of wine per month, 
when it costs 2* per bottle, how much can he drink with- 
out increasing the expense when it costs 2s 6d per bottle ? 

Ans, 16 bottles. 

41. A merchant bought 21 pieces of cloth, each con- 
taining 40 yards, for which he paid $1260 ; he sold the 
cloth at $1,75 per yard: did he make or lose by the 
bargain ? Ans, he gained $210. 

42. A cistern containing 200 gallons is filled by a pipe 
which discharges 3 gallons in 5 minutes : but the cistern 
has a leak which empties 1 gallon in 5 minutes. Now if 
the water begins to run in, when the cistern is empty, 
how long will it be in filling ? Ans. 8 hours 20 minutes. 

43. What will be the cost of 895 feet of timber, at $6 
per hundred feet ? 

OPERATION. 

100 : 895 : : 6 : Ans. 
6 



* In this example, 100 
feet of timber, is to the 
given quantity 895 feet, 
as $6, the cost of 100 
feet, is to $53,70, the 
cost of 895 feet. If the 
timber had been sold at 



10 0)5370 
53,70 



Ans, $53,70. 



the rate of $6 per thousand feet, the cost of 895 feet 
would have been $5,37, for we should have divided by 
1000, instead of 100 ; that is, we should have removed 
the separating point in the product three places to the 
left. Hence, to find the cost of things sold by the 100, 
or 1000, we have the following 



RULE. 



Multiply the number of things hy the price, and if 
things he reckoned by the 1 00, cut off two places from 
right, and if reckoned hy the 1000, cut off three, and ike 
figures to the left viU be the answer in the same denomh 
nation as the given price. 
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44. What will be the cost of 1350 feet of boards at $11 
••er hundred ? -An^. $148,50. 

45. What will be the cost of 36578 bricks at $6,50 
per thousand? Ans, $237,75 -f. 

46. What will be the cost of 6359 feet of boards at 
$9,25 per 100 feet? Ans, $588,20-1-. 

47. What will be the cost of 13918 feet of timber at 
$14,37 per thousand? Ans, $200,00 -f. 

48. What will 18759 oranges cost at $5,50 per burn 
dred? Ans, $1031,74 + . 

49. What is the cost of 6559 feet of round timber at 
$9,25 per 100 feet? Ans. $606.70+ . 

50. What is the cost of 37032 feet of square timber at 
$85,72 per thousand feet ? Ans, $3174,38-f. 

Q. How do you find the cost of things sold by the hundred ? How 
do YOU find the cost of things sold by the thousand ? 

QUESTIONS INVOLVING FRACTIONS. 

EXAMPLES. 

1. If I of a yard of cloth cost $3,20, what will 2\ yards 
cost? 

We State the ques- | operation. 

tion. exactly as in i f • 2^ • • 3,20 : Ans, 

whole numbers. In r 2^ 



maltiplying the 2nd, 
and 3rd terms togeth- 
er, we observe the 
rules for multiplying 
fractions, and in divi- 
ding by the 1st term. 



6,40 
by multiplying by \ 1,60 



8,00 
8,00-^1=8,00 xf=«-^^ 
= $21,33+. 



the rules for division. Thus, in this example, we invert 
the terms of the divisor and multiply. 

2. If ^z. cost £\^^ what will \oz, cost ? 

Ans. £\ bs Sd. 

3. If ^Q of a ship cost je:273 2^ 6rf, what will ^ of 
ker cost ? Ans. £227 I2s Id. 

4. A mercer bought 3^ pieces oi «!^ ^V^ <i.w^^asKSs»^^ 
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24^ yards. He paid 65 -Jc? per yard : wlial does tire 
whole come to? Ans. £2b \As 6^J+. 

5. If lAlh, of sugar cost $l|-, what will Qlh, cost? 

6. If f of a yard of cloth cost J of a dollar, what will 
2 J- yards cost ? Ans. $4f|. 

7. If 2lb, of beef cost j 6f a dollar, what will 30Z&. cost ? 

Ans. %\\. 

8. If 14| yards of cloth cost $19^, how much will 
19| yards cost? Ans. $26 i 

9. If ,3 of a house cost $100,75, what would ,95 cost? 

Ans. $319,04 + . 

10. A man receives -| of his income and fmds it equal 
to $3724,16 : how much is his whole income ? 

Ans. $6206,93+. 

RULE OF THREE BY ANALYSIS. 

§ 1 44. The solution of questions in the Rule of Three 
by analysis consists in finding the ratio of two of the 
given terms, and multiplying this ratio by the other terra. 

The ratio of two of the terms will generally express 
the value or cost of a. single thing. 

EXAMPLES. 

1 . If 3 barrels of flour cost $24, what will 7 barrels cost ? 

T> J- J- .1. -box u o . *!, ' OPERATION. 

By dividing the $24 by 3 we j^et the 
the cost of 1 barrel. For, if $24 will buy 
3 barrels, it is plain that ^ of it will buy 1 
barrel. This, multiplied by 7, gives $56 
the cost of 7 barrels. 



3)24 

■ »■ 

8 



8x7=56 
Atis. $56. 



Q. In what does the solution of questions by analysis consist? 
What does the ratio of two of the terms express ? If this ratio be 
inultiplied by the other term what is the product? If 6 oranges cost 
12 cents, how much will 8 cost ? If 3\apples cpst 1 cent, how mQch 
will 7 cost ? What is the ratio of 3 to 1 ? If 9 yards of cloth cost 
#27, what will 15 yards cost? If 15 bushels of wheat cost $30, what 
will 50 bushels cost ? 

2. If in 29 days a man ItaveiU 5S miles, how far will 
be travel in 30 days T Aa^.^. 



iX48=8. 



Arts, 8. 
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3. If 6 men consume 1 barrel of flour in 30 days, how 
much would 48 men consume ? 

It is evident that ^ of a barrel operation. 

would be the amount consumed by 
1 man ; hence, 48 times ^ is the 
amount consumed by 48 men. 

4. It' ^ of a barrel of flour cost f of a dollar, what will 
^ cost? Ans. $1. 

5. H I walk 84 miles in 3 days, how far should 1 walk 
at the same rate in 9 ? . Ans. 252. 

6. If Sib. of sugar cos't $1,28, how much will I3ZS. 
cost ? What is 16 X 13 ? Ans. $2,08. 

7. If f of a piece of cloth cost $8,25, what will 5 
Cost ? Ans. $24,75, 

8. If 300 barrels of flour cost $570, what will 200 
cost ? What is f X 570 ? Ans. $380. 

9. If |- of a barrel of cider cost ^^ of a dollar, what 
will I cost ? What is |i x ^ ? Ans. $if§, 

OF QUESTIONS REQUIRING TWO STATEMENTS. 

^ 14&. The answer to each of the above questions 
has been found by a single statement. Questions, how- 
ever, frequently occur in which two or more statements 
are necessary. In most Arithmetics, such questions ate 
arrangea under a rule called Compound Proportion, or tha 
Double Rule of Three. They can, however, be answer- 
ed by the rules already given. 

EXAMPLES. 

1. If a family of 6 persons expend $300 in 8 months, 
how much will serve a family of 15 persons for 20 months? 

First question. If operation. 

$300 will support a persons, persons. $ $ 

family of 6 persons 6 : 15 : : 300 : Ans, 

15 



for 8 months, how 
many dollars will sup- 
port 15 persons for 
for the same lime ? 



6)4500 
Aus. VI ^^ 
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Second question. If 
$750 will support a 
family of 15 persons 
for 8 months, how 
much will serve them 
for 20 months? 



OPERATION. 

months, months. $ 
8 : 20 :: 750 

20 



$ 

Ans, 



8)15000 



Ans $1875. 



2. If 16 men build 18 feet of wall in 12 days, how 
many men must be employed to build 72 feet in 8 days, 
working at the same r4te ? 

The first question 
is, how long would it 
take the 16 men to 
build the 72 feet of 
wall. 

It is evident that 18 
feet of wall, is to 72 
feet, as 12 days, the 
time necessary to 
build 18 feet, is to 48 
days, the lime neces- 
sary to build 72 feet. 

The second ques- 
tion is, if 16 men can 
build 72 feet of wall 
in 48 days, how many 
men are necessary to 
build it in 8 days ? 

Make 16 men the 
third term. Then as 
the same work is to 
be done in less time, 
more men will be necessary ; therefore, the fourth term 
will be greater than the third, and hence 8 days are placed 
in. the first term (see § 142). 

3. If a man travel 217 mile? in 7 days, travelling 6 
hours a day, how far would he travel in 9 days, if he 

irarelled 1 1 hours a dairy. 





OPERATION. 




feet. 
18 : 


feet, days. 
72 ;: 12 : 
72 

24 

84 


dfftis. 




18)864(48 dayr 
72 




144 






144 






OPERATION. 




days. 

8 : 


days, men, 
48 : : 16 : 
48 

128 
64 

8)768( 


An.* 




Ans. 96 men. 
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OPERATION. OPERATION. 



1st. 

days. days» nnles. miles. 

7 : 9 : : 217 : 279 

9 



7)1953 



279 



2nd. 
hotirs, hours. wUes. miles. 
6 : 11 :: 279 : 511f 
11^ 

6)3069 



511f 
Ans. 51 If miles. 

4. If a pasture of 16 acres will feed 6 horses fc^ 
4 months, how many acres will feed 12 horses for 9 
months? ^ Ans. 72. 

5. If the wages of 6 men for 14 days be $84, what 
will be the wages of 9 men for 11 days ? Ans. $99. 

6. If 154 bushels of oats serve 14 horses for 44 days, 
how long would 406 bushels last 7 horses ? -4;^. 232 day.9. 

7. If 25 men can earn $6250 in 2 years, how long will 
it take 5 men to earn $11250? Ans. 18 years. 

8. If a barrel of beer last 7 persons 12 days, how much 
will be drank by 42 persons in a year ? Ans. 1 82^ffr. ISgal. 

9. If 9 men can cut 36 acres of grass in 4 days, how 
many acres will 19 men cut in 11 days ? Ans. 209 acres. 

10. If 25 persons consume 300 bushels of corn in 1 
year, how much will 139 persons consume in 7 years at 
the same rate? Ans. 11676^. 

11. If 32 men build a wall 36 feet long, 8 feet high, 
and 4 feet wide in 4 days ; in what time will 48 men 
build a wall 864 feet long, 6 feet high, and 3 feet wide ? 

Ans, 36 days. 



REDUCTION OF CURRENCIES. 

^ 146. Previous to the act of Congress which estab- 
lished a uniform currency throughout the United Sates, in 
dollars, dimes, cents, and mills, each State had its own 
particular currency. This circumstance has caused the 
dollar to be divided differently in the different ^\a&j^%^ 
though the real value of it is ihe aauv^ Viv ^. 
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Thus 1 dollar is reckoned in 
England. at 4s Gd, called English, or Sterling monejiw 

Canada, 



Nova Scotia 

New York, 

Ohio, 

North Carolina. 

The New England States, 

Virginia, 

Itentucky, 

Tennessee. 

New Jersey, 
Pennsylvania, 
Delaware, 
Maryland. 

South Carolina, 
Georgia. 



as 



n 



I 8s 
lOs 



6s 



99 



7sed 



u 



Sd 



If 



Canada Currency. 



New York Currency. 



New England Currency, 



Pennsylvania Currencj. 



Georgia Currency. 



I 



Q. How was the currency of the United States established ? What 
are its denominations ? Is the value of a dollar the same in all the 
states ? How many shillings make a dollar in English Currency ? 
In Canada Currency ? In New York Currency ? In New England 
Currency ? In Pennsylvania Currency ? In Geor^a Currency ? 

CASE I. 

^ 1 47 . To reduce a sum in either currency to Federal 
Money. 

The reduction of these currencies to Federal Money 
consists in this : having given any sum expressed in pounds 
shillings and pence, to find its value in dollars cents and 
mills. 

Take, for example the English Currency. 

£\=20s=240d, 
%l=:As Qd=bU. 

Hence, £1 : $1 : : 240 : 54, 
and consequently, jCl =$1 x ^° = $1 X V ; 
that is, J^l is equal to ^ of a dollar, which being reduced 
to dollars and the decimal of a dollar gives 

iri =$4,444+. 

If we now multiply each side of the equality 
jei =$1 X V by 2, 3, 4, 5, &c, we have 

i;2=$ixV*x2, je:3=$ixVx3 

j£:4=$lxVx4, £5=iUy.A§.x5> 
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and generally, any number of pounds will be brought into 
dollars by multiplying by ^. 

As similar reasoning may be employed for all the cur- 
rencies, we have the following 

RULE. 

I. Reduce the given sum to the decimal of a pound as in 

fl35. 

II. Find the value of £1 in the fraction of a dollar, 

III. Multiply the given sum by this fraction and the 
product will he the value in dollars. 

EXAMPLES. 

1. Change £21 3^ M to Federal Money. 
Having reduced the operation. 

pounds, shillings, and ^^ 9a =.£0,1 875. 

pence to the decimal of a ^^'^ ^^ 9a=:£27,1875. 

pound, we bring the whole 27,1875 X ^ =120,83 S-f. 
to dollars by multiplying Ans. $120,83 3+ . 

by 40 and dividing the product by 9. 

2. Change £140 18^ ^d to Federal Money. 

Ans. $626,38 8+. 

By an act of Congress passed in 1832, the value at 

which the English pound is to be received and estimated 

at the custom-housfe, was fixed at $4,80. If we assume 

this as the value of the English pound, we have 

£1 : $1 : : 480 : 100; hence, 

£1 = $1X^=$1XV 

therefore, pounds will be brought to dollars by multiplying 
by 24 and dividing by 5. 

I. Reckoning the pound at $4,80, how many dollars 
in jE:49 SsQd'\ 



We first bring the sum to 
pounds and decimals of a pound. 
We next multiply by the multi- 
plier ^ : we then reduce the 



OPERATION. 

£49 Ss 6d= £49,420 
49,425 xV -237,24. 
Ans. $237,24. 



product to dollars, shillings, and pei\ce. 
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Q. In what does the reduction of a currency to Federal Monev 
consist? What is the value of the English pound as formerly est. 
mated ? How will you reduce pounds of this value to Federal M oney ? 
Give the General Rule for reducing any currency to Federal Money. 
What is the custom-house value of the pound estabUshed by act of 
Congress in 1832 ? How will you reduce pounds of this value to 
Federal Money ? 

CANADA CURRENCY. 

1. Change £25 lOs ed to Federal Money. 



OPERATION. 

£25 lOs 6d=£25fi25 
. 25,525x4^X02,10. 

Ans. $102,10. 



$]=5*=60<l; 
' £!:$!:: 240 : 60 
jEri = $I^o^$lx4 = $4. 
Hence, Canada Money is 
reduced to Federal Money by 
multiplying by 4. 

i. Change j£?69 15^ 5d to Federal Money. 

Ans. $279,08 3 + . 

NEW ENGLAND CURRENCY. 

1. Change jC40 6^ 6d to Federal Money. 



0PERATI0^^ 

jEr40 6^6^=. jer40,325 
4 0,325 xV^- 134,416+. 

Ans. $134,41 6+. 



$lz=z6s=72d; 
iri : $1 : : 240 : 72 

dE;i=:$ixW=^ix¥- 

Hence, New England 
Currency is reduced to | 
Federal Money by multiplying by 10 arid dividing by 3. 

2. Change JC125 15^ 8d to Federal Money. 

^7W. $419,27 7 + 

NEW YORK CURRENCY. 
1. Change jE:365 10* 6d to Federal Money. 



$1=8*=96(Z. 
jCl : $1 : : 240 : 96. 

iri=:$ix^°=$V- 

Hence, New York Cur- 



OPERATION. 

i:365 10* 6<;=ir365,525 
365,525 xV* = 913,812+ 
Ans. $913,812+. 



rency is reduced to Federal 

Money by multiplying by 10 and dividing the product by 4, 

2. Change i?20 18* 9d to Federal Money. 



REDUCTION OP CURRENCIB8. 
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PENNSYLVANIA CURRENCY. 

1. Change £9 Ss 3d to Federal Money. 



OPERATION. 

£9 8s 3d=£9,4l25 
9,4125 xf =25,10. 
Ans, $25,10 



$l=7s6d=90d, 
jei : $1 : : 240 : 90. 

i:i=$ixV(?=H 

Hence, to reduce Pennsylvania 
Currency to Federal Money, we 
multiply by 8 and divide by 3. 

2. Change £19 18* 2d to Federal Money. 

Ans. $53,088+. 

GEORGIA CURRENCY. 

1. Change J^IS? 9^ lOd to Federal Money. 



$l=4s8d=:56d. 
jETl : $1 : : 240 : 56. 

Hence, we reduce 
Georgia Currency to. 



OPERATION. 

£187 9^ 10rf=£187,49166+ 
187,49166 X ^^.= 803,535. 
Ans. $803,535+. 



Ans, ^ 



Fede^ral Money by multiplying by 30 and dividing by 7. 
.2^ Change £26 14s 6d to Federal Money. 

Ans. $114,635 + . 
1. Reduce £112 18^ 9d in each of the 
named, to Federal Money. 

£112 185 9rf=:£l 12,9375. ' 
£1 12,9375 Sterling Money 
£112,9375 Canada Currency 
£112,9375 New England - 
£1 12^,9375 New York 
£112,9375 Pennsylvania - 
£112,9375 Georgia 

CASE II. 

^ 1 48. To change a sum expressed in Federal Money 
to any one of the above currencies. 

In changing pounds to Federal Money, we found the 
value of a pound in the fraction of a dollar and multiplied 
the pounds by this fraction. 

Now, to change dollars to pounds, we must find th« 
value of a dollar in the fraction o{ a. ^\ni^ ^xA tkqSsci^^ 
the dollars by this fraction. 

9 



currencies 



= $501,944+. 
= $451,75. 
= $376,458+. 
=$282,343+. 
=$301,166+. 
=$484,017+. 
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For example, in English Money, 

£1 : $1 : : 240 : 54, and 
$1=jC1 X^^=£l X:^=:^ of j^l. 

Ex. 1. Reduce $32,789 to English or Sterling Money 

! OPERATION. 



We first multiply by the 
fraction ^ : that is, we mul- 
tiply by the numerator and 
divide by the denominator, 
this brings the sum to the 
decimal of a pound. We 
then reduce the decimal of 
a pound to pounds shillings 
and pence. 



$32,789x^=7,377525 

jC7,377525 
20 

7,550500 
12 



6,606000 
4 



2,424000 
Ans. £7 7s 6d~2far^ 



§ 149. Hence, to pass from Federal Money to pounds 
^hillings and pence, we have the following 

RULE. 

I. Find the value of a dollar in the fraction of a pound, 

II. Multiply the given sum hy this fraction. 

III. Reduce the product to pounds shillings and penee. 

NoTjE. The multiplier in each case, in passing from 
Federal Money to pounds shillings and pence, will be the 
fraction used in the corresponding case in passing to 
Federal money, with its terms inverted. 

Q. How do you pass from Federal Money to either of the cur* 
rcnciea ? How does this multiplier compare with tlie multiplier used 
in passing from pounds to Federal money ? 

EXAMPLES. 

1. Reduce $102,85 to the several currencies. 

' $102,85 =i:23 2^ 9ld+ Sterling Money. 

$102,85=jE:25 14^ 3d' Canada Currency. 

. J $102,85=i:30 17^ ld+ New England Cur. 

'*'*^-1 $102,85=i:41 2s' 9ld+ New York Currency. 

/ $102,85=i:38 lis ^U Pennsylvania Cur. 

[ $ld2,85=i:23 19s ll^^-V ^«at^^ ^xm^ts^. 



Ans,< 
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2. Reduce $250 to the several currencies. 

$250=jC56 5^ Sterling Money. 

$250=jE:62 10* Canada Currency 

$250 = jC75 New England Currency. 

$250 = je 1 00 New York Currency. 

$250=:jC93 15* Pennsylvania Currency. 

$250=je58 6* 7fdf, + Georgia Currency. 

The following are the rates at which foreign coins are 
estimated at the custom-houses of the United States. 

English £ by act of Congress of 1832 - - $4,80 

Li vre of France $,181 

Franc do - - - - - - $ ,18| 

Silver Rouble of Russia - - - - $ ,75 

Florin or Guilder of the United Netherlands - $ ,40 

Mark Banco of Hamburg - - . - $ ,33| 

Real of Plate of Spain $,10 

Real of Vellon of do. - - - - - $ ,05 

Milrea of Portugal $1,24 

Tale of China $1,48 

Pagoda of India - $1,84 

Rupee of Bengal $ ,50 



PRACTICE. 

^150. Practice is a short method of finding the 
answers to questions in the Rule of Three, when the first 
term is unity. 

For example, if one yard of cloth cost half a dollar, 
what will 60 yards cost. This is a question which may 
be answered by the rule called Practice. 

If the cloth had been $1 per yard, the cost of 60 yards 
would have been $60 ; but since it is only a part of a 
dollar per yard, the whole cost will be the same part of 
$60, that the cost of one yard is of $1 ; that is,^ of 60. 
Hence the cost is ^ of $60 or $30. Ans. $30. 

^151. One number is said to be an aliquot part of * 
tthother, when it forms an exact part of it : that is, when 
it is contained in that other an exact numbet <si \.vc&&%v 
Hence, an aliquot part is an exact 01 eN^^Ev "^^tx. 
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For example, 25 cents is an aliquot part of a dollar. 
It is an exact fourth part, and is contained in the dollar 
four times. So also, 2 months, 3 months, 4 months, and 
6 months, are all aliquot parts of a year. 

TABLE OF ALIQUOT PARTS. 



cu. 



60 
33J 
25 
20 

4 

5 



Parts 



1 

1 

4 

i 

5 

1 

¥ 

i 

TJfo 



Mo. 



6 
4 
3 
2 

1 



Parti of 
a year. 



i 
4 
J. 

\ 

or ^ of 
3 mo. 



Days. 



15 
10 

6 
5 
3 



Parts 
of 1 mo. 



TS 



Parts of £1. 




Parts of 
1 skiUiMg. 




i^d= 



Q. What is practice ? If one yard of cloth cost $8, what will half 
a yard cost ? What will one quarter of a yard cost ? When is ooe 
number said to be an aliqaot part of another ? What is an aliquot 
part? What are the aliquot parts of a dollar expressed in the table? 
what the aliquot parts of a year? What the aliquot parts of a month? 
What the aliquot parts of a pound ? What the aliquot parts of a 
shilling ? 

EXAMPLES. 

1. What is the cost of 376 yards of cloth at $0,75, 
•or f of a dollar, per yard ? 

Had the cloth cost $1 operation. 

per yard, the cost of the 
376 yards would have 
been $376. Had it cost 
QOcts. per yard, the cost 
would have been ^ of 
$376, or $188: had it 
been 25cts. per yard, the cost would have been J of 
$376 or $94 ; but the price being 75c/^. per yard, the 
cost is 188 +94 =$282. 

2. What is the cost of 196 yards of cotton, at 9(f pei 
3raard? 

1 96y J. at 6 J or Is = 9Bs 
I96yd. at 3d or |^ =49^ 

Therefore, l9Qyd. at 9d 01 \s~\Vls^£l ns. Asm 



cts, 
50 

• 

25 


i 

i 


75 



376 

188 cost at 50cts. 
94 cost at 25cts* 



I $282 coaiSLi^doU. 
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3. What will 9^ yards of cloth cost at £1 4s 6d per 

9yards at dE:i=JE:9 
^ yard at £1 =z lOs 
9 yards at 4* =£1 16s 
^ yard at 4* = 2s 

9 yards aX 6d = As 6d 
J yard at 6d = 3d 

Total cost i:il I2s9d, 

4. WiiLl is the cost of 1000 quills at \ cent per quill ? 

Ans, $2,d0cto. 

5. What is the cost of 900 lead pencils at 6 cents 
apiece? Ans. $54,00. 

6. What io the cost of 20lb, of soap at 6^ts. per pound ? 

Ans. $1,35, 

7. What ifi the cost of 140 yards of tape at 2\cts, per 
yard? Ans. $3,15. 

8. What is the cost of 438 bushels of apples at 3l^ts. 
per bushel? Ans. $136,87^, 

' 9. What is the cost of 51^ tons of hay at $12 per ton ? 

Ans. $618. 

10. What is the cost of 231 yards of linen at 75cts. per 
yard? Ans. $173,25. 

11. What is the cost of I44lb. of rice at 3^d per pound ? 

Ans. £2 2s. 

12. What is the cost of 14^ yards of cloih, at $4f per 
yard? Ans. $67,68f. 

13. What will I3llb. of cheese come to at 1^ 2d per 
pound? Ans. £7 12* lOc^ 

14. What will 144 dozen of eggs come to at 1^ 3d per 
dozen? Ans. £9. 

15. What will 6jaL Iqt. Ipt. 2gi. of wine come to at 
5* 4d per quart. Ans. £6 I7s 4d. 

16. What will 51 acres of land be worth at £3 2s 2d 
^qracre? Ans. jG158 10^ 6cL 

17. What will I5iwt. 2qr. I7lb. of sugar come to at 1* 
per pound ? Ans. jC87 13*. 

18. What will 41). E. 3gr. %7ia. oi )oTQ^^c\aN^ ^^^\. ^a. 
£2 3s 8d per yardl Ans. £;V:l\^%^^ 
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19. What will Ihhd, 2gal 3qt. IpL Igi. of molasses 
come to at I2^cts, per quart ? Arts. $32,95-^. 

20. What will be the cost of 27bu. Spk. 6qt. Ipt, of 
wheat, at 10^ 2d 3far per bushel ? 

Ans. £U 5s lid O^far. 



SIMPLE INTEREST. 

^153. Interest is an allowance made for the use of 
money that is borrowed. 

For example, if I borrow $100 of Mr. Wilson, for one 
^rear, and agree to pay him $6 for the use of it, the $6 is 
called the interest of $100 for one year, and at the end 
of the time Mr. Wilson should receive back his $100 
together with the $6 interest, making the sum of $106. 

The money on which interest is paid, is called the 
Principal, 

The money paid for the use of the principal is called 
the Interest, 

The principal' »nd interest taken together are called the 
Amount. 

In the above example, 

$100 is the principal, 
$ 6 is the interest, and 
$106 is the amount. 

The interest of $100 for one year, determines the rate 
of interest, or rate per cent. The term per cent, means 
by the hundred. In the example above the rate of interest 
is 6 per cent, or $6 for the hundred. Had $8 been paid 
for the use of the $100, the rate of interest would have 
been 8 per cent ; or had $3 only been paid, the rate of 
interest would have been 3 per cent. 

The legal interest is the interest established by law. 

In the New England States, and indeed in most of the 
other states, the legal interest is 6 per cent per annum ; 
that is, 6 per cent by the year. 
In New York, howevei, il *\a 1 wi"i m Louisiana 8 per 
cent. 
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Q;; What is IntercBt ? What is the money caUed <m which interest 
is paid ? What is the money called which is paid for the use 6f the 
5>rmcipal? What is tlie amount? What determines the rate of 
interest ? What is the meaning of per cent ? , What is legal interest ? 
What is meant by per annum ? . How much is the interest per annum 
in most of the states ? What is it in New York ? ' 

CASE 1. 

^ 1 53. To find the interest on any given principal for 
ooe or more years. 

' EXAMPLES. 

1. What is the interest of $650 for one year at 6 per cent? 



Ans, 



It is plain, that $100 is to 
$6, itJ5 interest for one year, 
p-S $650 to its interest for the iqq 
same lime. . The fourth term 
is found by multiplying the 
second and third terms to- 
gether and dividing by the 
first ^ 1 40. 

. 2. What is the interest on $950 for four years at 7 per 
cent per annum 1 



OPERATION. 

6 : : 650 : 
6 

10 0)3900" 

Atis, $39,00. 



We first find the in- 
terest for one year, and 
then multiply it by .the 
number of years. 



OPERATION. 

$950 

7 



$66,50 interest for 1 year. 
4 number of years. 

^^^^>QQ Ans. $266,00. 



' Hence, we have the following 

RULE. 

\. Multiply the prin<^ipal by the rate of interest, and 
divide the product by 1 00 : the quotient mil be the interest 
for one year. 

II. Whe7i the number of years exceeds one, multiply the 
interest for one year by the number of years : the product 
vjill be the interest for that number of years. 

3. What is the interest on $3675 for three years, at 7 
per cent per annum ? Ans. $771,75. 

4. What is the interest on $459 ^oi ^n^ ^^vi.\'s» -ax"^^^^ 
cent per annum 1 A-us, W^?i^- 
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OPERATION 

$327,45 
6^ 

100 )1964,70 

19,6470" 

^71^. l9doUs, 64ets, 7m. 



, 5. Whatis the interest of $3$^7,45 for one year al 6 
per cent per annum ? 

We first multiply the given 
sum $327,45 by the rate of 
interest, 6 per cent, leaving 
two places for decimals or 
cents at the right hand. Then 
to divide by 100 we remove 
the decimal point two places 
to the left, leaving four places 
for decimals to the right hand. If the principal had 
contained mills, there would have bfeen five places of 
decimals in the answer. 

Hence, we have the following > 

RULE. 

I. When the principal contains dollars only, multiply by 
the rate of interest, and point off two places from the rigk$. 
hand for cents : the places on the left will express the dollars. 

II. When the principal contains dollars and cents, mul- 
tiply as before^ and strike off four places from the right hand 
for cents and mills. 

III." When the principal contains dollars cents and miUs, 
multiply as before arid strike off in the product five places 
from the right hand : the places to the left will be dollars. 

Q. When the principal is in dollars, how do you find the interest 
for one year*? How do you find the interest for two or more years? 
When the principal contains dollars and cents, how do you find the 
interest? When the principal contains dollars cents and mitts, how 
do you find the interest ? 

6. What is the interest on $375, 27cts. 3m. for two 
years, at 7 per cent per annum ? 



We first find the 
interest for one year, 
and then multiply by 
2. We omit in the 
answer the decimal 
figures which fall on 
the right of the cent^. 



OPERATION. 

$375,273 

7 

$26,26911 interest for 1 year. 
2^ 

$52,53822 
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7. Whal is the iaterest on $211,26 for one year at 4} 
per cent per anpum ? 

OPERATION. 

$211,26 

4 per cent. 

84504 

10563 ^ per cent. 



We first find the interest at 
4 per cent, and then the interest 
for ^ per cent : the sum is the 
interest at 4^ per cent. 



$9,5067 



' Ans, $9,50+. 

8. What is the interest on $1576,91 for 3 years at 7 
per cent ? Ans, $331,15+. 

9. What is the interest on $957,08 for 6 years at 3j 
percent? Ans. $200,98+. 

10. What is the interest on $375,45 for 7 years at 7 
per cent per annum ? Ans. $183,970+. 

, 11. What is the interest on $4049,87 for 2 years at 5 
per cent per annum ? Ans. $404,98+. 

CASE IX. 

^ 154. To find the interest at 6 per cent per annum 
for any number of months. 

At six per cent per annum, each month produces ^ per 
cent on the principal ; and every ttoo months produces one 
per cent on the principal. Therefore, to find the interest 
for months we have the following 

RULE. 

Multiply the principal hy half the number of months^ and 
remove the separating point in the product tu)o places farther 
to the left hand, 

EXAHPLES. 

1. What is the interest of $327 for 8 months at 6 pec 
cent per annum ? 

OPERATION. 

$327 

4 half Che number of moi 



We here multi- 
fly by half the num- 
ber of months, and 
the product divided 
by 100 is the in- 
terest. 



$13,08 



9* 



Aia.Va$l^ 
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2. What is the interest of $327,47 for 9 mondis at 
6 per cent per annum ? ^^^„ .^,^„ 

'^ '^ OPERATION. 

$327,47 

4^ half the montha. 

130988 
16373^ 



We first multiply by 4 
and then add half the 
multiplicand. 

14,7361i Ans. $14,73+. 

3. What is the interest on $8975 for ten months at 6 
per cent per annum ? Arts, $448,7^ 

4. What is the interest on $8753,65 for fourteen months 
at 6 per cent per annum ? Ans. $612,7555. 

5. What is the interest on $37596,42 for sixteen 
months at 6 per cent per annum ? Ans. $3007,7136. 

6. What is the interest on $3976,85 for nine months 
at 6 per cent per annum ? Arts. $178,9582. 

Q. How do you find the interest at 6 per cent for any nmnbercf 
months? What per cent wiU two months give? Fow months? 
FHve months? Six months? Seven months? Eight months? 
Nine months ? Eleven months ? Twelve months ? 

CASE III. 

^155. To find the interest at 6 per eent per annum, 
for any nnmber of days. 

In computing interest the month is reckoned at 30 days. 
Hence, 60 days, which make two months, will give an 
interest of one per cent on the principal. This one per 
cent is found by simply removing the separating peint two 
places to the left. If this one per cent be then divided 
try 60 the quotient will be the interest for 1 day^ and this 
quotient multiplied by the number of days will give the in- 
terest required. To divide by 60 we remove the separating 
|)oint one place farther to the left, and then divide by 6. 

Hence, we have the following 

RULE. 

I. Remove tJte separating point in the principal thfe* 
1^0ces to the left, then divide h^ 6 and the quotient wHl he 
hhe interest for 1 day. 

II. Multiply the interest hy the number of days, and tkf 
^dduea wSt be the afwwer sougTit. 
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EXAMPLES. 

1. What is the interest on $327,30 for 25 days I 

OPERATION. 

6),32730 



' We first remove 
the decimal point 
three places to the 
left ; then divide by 
6, and afterwards 
multiply by 25. 



,05455 interest for one day. 
25 number of daysu 



27275 
10910 

$1,36375 



Ans. $1,36+. 



2. What is the interest on $27,25 for 19 days ^ 



When there are not three 
figures in the principal, on the 
left' of the separating point, 
ciphers must be prefixed to sup* 
ply the deficiency. 



OPERATION. 

6),02725 

,00454+ 
19 



04086 
00454 

$0,08626 



Ans, ,08cte.+ 



3. What is the interest on $575,72 for 29 days 1 

Arts. $2,78+. 

4. What is the interest on $195,19 fox 7 days ? 

Ans, $0,22+. 
.5. What is the interest on $897,04 for 27 days ? 

Ans, $4,0366+. 

6. What is the interest on $378,53 for 18 days ? 

Ans. $],135+. 

7. What is the interest on $885,62 for 25 days \ 

Ans. 3,69+. 

8. What is the interest on $3756,25 for 17 days ? 

Ans, $10,642 + . 

Q. In computing interest, how many days are reckoned to the 
month? How much will 60 days produce? How do you iind the 
1 per cent? If you then divide by 60, what is the quoUent? Give 
the rule for computing the interest for days? When there are not 
thie^ figures in the pnncipal on the left oC the AecvmsX ^QYDX^^\»\.^<i 
you dol 
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CASE IV. 

^ 156. To find the interest at 6 per cent per annum 
for years, months, and days. 

RUL£. 

Find the interest for the years by Case I, for the months 
by Case II, and for the days by Case III, then add the 
several results together and their sum will be the anstoer 
umght, 

EXAMPLES. 

1. What is the interest on $1597,27 at 6 per cent foi 
3 years 9 months and 11 days ? 

$1597,27 $1597,27 6)1,59727 

^ ___i_3 ,26621 + 

95,8362 638908 11 

ir- 79863^ 2,92831 

$287,5086 $71,8771^ 

Interest for 3 years $287,508+ 

9 months 71,877+ 

11 days 2,928+ 

Total interest $362,313 



2. what is the interest of $11759,10 at 6 per* cent foi 
9 years 11 months and 16 days? Ans. $7028,02+. 

3. What is the interest on $9787 for 12 years and 
1 day? Ans. $7048,27+. 

4. What is the interest of $87601,29 for 1 year 1 month 
and 1 day? ^n^. $5708,68+. 

5. What is the interest of $806,90 for 1 year and 10 
months at 6 per cent per annum ? Ans. $88,75+. 

6. What is the interest of $450,75 for 4 years and 
7 months at 6 per cent per annum? At^s. $123,95+. 

7. What is the interest of $443,50 for 7 years 2 montha 
Mid 12 days at 6 per cent per annum? Ans, $191,59+. 

8. What will be the total amount of $649,22 after 10 
years and 10 months at an interest of 6 per cent ? 

Ans, $1071,214 
^ H.OIW do you find the mteiead lot ^f «8ii« Taon^^ voii ^«.^%\ . 
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CASE v. 



§ 157. When there are months and days, and the 
rate of interest is greater or less than 6 per cent. 



RULE. 



Find the interest at 6 per cent. Then add to it or sub' 
tract from it such a part of the interest so found as the 
given rate exceeds or falls short of six per cent per annum. 

EXAMPLES. 

1. What is the interest of $119,50 at 7 per cent per 
annum for 3 years and 4 months ? 

$119,50 $119,50 

2 half the months 6 

$2,3900 int. for 4 months 7,1700 

3 

2 1 ,5 1 00 iiit. for 3 years. 
2,3900 int. for 4 mo. 

Total interest at 6 per cent $23,9000 
Add one-sixth - . - - ■ 3,9833+ 
Total interest at 7 per cent $27,8833 + 

2. What is the interest on $487,25 for 4 years and 9 
. months at 4 per cent ? 

$487,25 $487,25 

4^ half the months 6 



194900 - * $29,2350 

24362+ 4 years 



$21,9262 in t. for 9 mo. 116,9400 int: for 4 years. 
-^ 21,9262 int. for 9 mo. 

Total interest at 6 per cent $138,8662 
Subtract one-third - - - 46,2887+ 

Total interest at 4 per cent $92,5775 + 

3. What is the interest of $987,99, at 5 per cent, for 
5 years 2 months and 9 days ? Ans. $256,46+. 

4. What is the interest on $437,21, «X Z ^et ee^t^ Cw. 
9 years aad 9 months ? A3«. \Y^ ^^-V « 
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5. What is the interest of $15000 for 8 months at 7 per 
cent per annum ? Ans, $700. 

6. What is the interest of $400 for 21 days tit 5 per 
cent per annum ? Ans. $1,16+. 

7. What is the interest of $876,48, at 7 per cent, for 
4 years 9 months and 14 days ? Ans. $293,815+. 

8. What will be the total amount of $1119,48, after 2 
years and a half, at an interest of 7 per cent per annum ? 

Atis, $1315,389. 

9. What is the interest on $532,41 for 3 years and 3 
months at 4^ per cent per annum? Ans, $77,86+, 

10. What is the interest on $8375,27, at 5 per cent per an- 
num, for 5 years 5 months and 5 days ? Ans. $2274,1 1 8+. 

1 1 . What is the interest of $8759,27, at 6 per cent per an- 
num, for 1 year 6 months and 9 days ? Ans. $801,473+. 

12. What is the interest, at 6^ per cent per annum, on 
$7569,11, for 3 years 4 months and 18 days ? 

^7W. $1664,573+. 

^ When the rate of interest is greater or less than 6 per cent, how 
do you find the interest for mooths^and days ? 

^158. Note. In computing interest, it is often very 
convenient to find the interest for the months by consider- 
'ing them as aliquot parts of a year, and the interest for 
the days by considering them as aliquot parts of a month.' 

. , EXAMPLES. 

1. What is the interest of $806,90 for one year 10 
months and 10 days at 6 per cent? 

$806,90 
6 

6)$48,4140 int. for 1 year. . $8,069 

2)8,069 int. for 2 months. £. 

3)4,034+ int. for 1 month. $40,345 i nt. for 10 mo 
1,344+ int. for 10 days. 

Interest for 1 year, - - $48,4140 

- - - - 10 months - 40,345 

- - - - 10 days - - 1,344 + 

Total inleieal ^^Q^i^^-V 
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2. What b the imerest of tMO'fop l6 yean 3 raondis 
and 6 days at 7 per cent ? 

$200 

7_ 

4)14,00 int. for 1 year. $14,00 

3)3,50 int. for 3 months. ^ 

5)l,16+ int. for 1 month. $140 fiO for 10 years. 
,23+ int. for 6 days. 

$140,00 interest for 10 years. 
3,50 interest for 3 months. 
,23 4- interest for 6 days. 

Ans. $143,73+. 

3. What is the interest of $132,26 for 1 year 4 months 
and 10 days, at 6 per cent per annum ? Ans, $10,80+. 

4. What is the interest of $25,50 for 1 year 9 months 
and 12 days, at 6 per cent ? Ans. $2,72 + . 

6. What is the interest of $347,25 for 1 year 1 month 
and 6 days, at 4 per cent per annum ? Also, at 5 per 
cent ? At 6 J per cent ? At 6 per cent ? At 7 per cent? 
At 7^ per cent 1 At 8 per cent ? At &J per cent ? And 
at 9 per cent ? 

6. What is the interest, at 6 per cent per annum, on 
$48,32, for 1 year 1 month and 15 days ? Ans, $3,26+. 

7. What is the interest, at 8 per cent per annum, on 
$675,87, for 3 years 6 months and 6 days ? 

Ans. $190,14+. 

B. What is the interest, at 7 per cent, on $587,25, for 

6. years 5 mon^s and 5 days? Ans. $223,23+. 

9. What is the interest on $67589,20 for 3 years 9 

months and 12 days, at 5 per cent per annum ? 

Ans. $12785,62+. 

OASE VI. 

^ 1 59. When the sum on which the interest is to be 
cast is in pounds, shillings, and pence. 

I. Reduce the shillings and pence to the decimal cf m 
pound (see} 135). 
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11. Then find the interest as though the sum toere dolkrs 
and cents; after which reduce the decimal part of the answer 
*o shillings and pence (see ^ 137). 



EXAMPLES. 



1: What is the interest, at 6 per cent, of j£^27 lbs 9d 
for 2 years ? 



We first find the interest 
for one year. We then 
multiply by 2, wliich gives 
the interest for two years. 
We then reduce to pounds 
shillings and pence. 



. OPERATION. 

£27 I5s 9rf=je27,7875 

6 



1 ,667250 
2_ 

£3,334500 
20 

6,690000 
12 

8,280000 
4 

"1,120000 

Ans. £3 6s 8^-^ 

2. What is the interest on jG67 19* Sd^ at 6 per cent, 
for 3 years 8 months 16 days ? Ans, £15 2s S^-h- 

3. What is the interest on jC 127 15* 4d, at 6 per cent 
for 3 years and 3 months ? Ans. £24 18 3^+. 

4. What is the interest of jC107 16* lOd, at 6 per cent, 
for 3 years 6 months and 6 days ? Ans, j£^22 15* ld+^ 

5. What will jC279 13* 8d amount to in 3 years and a 
half, at 5j- per cent per annum ? Ans, j£^331 1* 6d+, 

6. What is the interest of £514 10* 2d for 3 years and 
a half, at 4 per cent 1 Ans, je72 0* 7|J+. 

7. What is the interest of jC523 llsddfoi 3 years and 
ft half at 6 per cent ? Ans, £109 1 9 Od-j- . 

8. What is the interest on JC255 10* Sd at six per cent 
per annum, for 6yr. 6mo,l Ans, £99 13* Ifd, 

9. What is the interest on £53 18* 5d at 6 per cent ifor 
7yr, J2da. ? Ans. £22 l5* l<l-f • 
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APPLICATIONa^ 

Calculate the interest on the following notes. 



$127,50 New York, January, 1st 1838 

1. For value received I promise to pay on the 10th 
day of June next, to Wm. Johnson or order, the sum of 
one hundred and twenty-seven dollars and fifty cents with 
interest from date, at 7 per cent. John Liberal. 

Am. $131,46+,, 

$306 New York, January 1st, 1833. 

2. For value received I promise to pay on the 4ih ol 
July, 1835, to Wm. Johnson or order, three hundred ancj 
six dollars with interest at 6 per cent from the 1st of 
March, 1833. John Liberal, 

Ans. $349,04+. 



$1040 Hartford, July, 3rd 1837. 

3. Six months after date, I promise to pay to C. Jones 
or order, one thousand and forty dollars with interest from 
the 1st of January last, at 7 per cent. Joseph Springs. 

Ans. $1113,40+. 

§ 160. We shall now give the mle established in 
New York,. (See Johnson's Chancery Reports, Vol. L 
page 17,) for computing the interest on a bond or note, when 
partial payments have been made. The same rule is also 
adopted in Massachusetts^ and in most of the other states. 

RULE. 

I. Compute the interest on the principal to the time of the 
jhrst payment, and if the payment exceed this interest, add 
the interest to the principal and from the sum subtract the 
payment: the remainder forms a new principal. 

II. But if the payment is less than the interest, take no 
notice of it until other payments are made, which in all, shcdl 
exceed the interest computed to the' time of the last payment : 
then add the interest, so computed, to the principal, and from 
the sum subtract the sum of the payments : the remainder 
will form a new principal on which interest is to be conwgwX^d 
as before. 
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EXAMPLES. 

$349,99 8. May 1st, 1826. 

1. For value received I promise to pay James Wilson 
OF order, three hundred and forty-nine dollars ninety-nine 
cents and eight mills with interest, at 6 per cent. 

James PaywelL 

On this note were endorsed the following payments : 

Dec. 25th, 1826 Received $49,998 

July 10th, 1827 " $ 4,998 

Sept. 1st, 1828 " $15,000 

June 14th, 1829 " $99,999 

What was due April 15th, 1830 ? 

Principal on int. from May 1st, 1826, . . $349,998 
Interest to Dec. 25th, 1826, time of 

first payment, 7 months 24 days. . . . 13,649-f- 

Amount . . . $363,647 
Payment Dec. 25th, exceeding interest 
then due $ 49,998 

Remainder for a hew principal .... $313,649 
Interest of $313,649 from Dec. 25th, 1826, 

to June 14th, 1829, 2 years 5 months 

19 days $ 46,472+ 

Amount . . . $360,121 

Payment, July 10th, 1827, less) ^ gg 

than interest then due . .J ' 
Payment, Sept. 1st, 1828 . . . 15,008 
Their sum i 

less than interest then due \ *20,006 
Payment, June 14th, 1829 . . 99,999 

Jheir sum exceeds the interest then due $120,005 
Remainder for a new principal, June 14th, 

1829 $240,116 

Interest of $240,1 16 from June 14th, 1829, 

to April 15lh, 1830, 10 months 1 day . 12,045 

Total due, ApTVi\5l^,\^^^ . • ^^^A 
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$3469,32. 

2. For value received, I promise to pay William Jenks, 
or order, three thousand four hundred and sixty -nine dol- 
lars and thirty-two cents, with interest from date, at 6 per 
cent. Feb. 6th, 1825. Bill Spendthrift. 

On this note were endorsed the following payments : — 

May 16th, 1828, received $545,76. 
May 16th, 1830, received $1276. 
Feb. 1st, 1831, received $2074,72. 

What remained due August 11th, 1832 ? 

Ans. $860,55+. 

3. A's note of $635,84 was dated Sept. 5th, 1817, on 
which were endorsed the following payments, viz: — 
Nov. 13th, 1819, $416,08; May 10th, 1820,. $152 : what 
was due March 1st, 1821, the interest being 6 per cent ? 

Ans. $168,01 + . 



COMPOUND INTEREST. 

$161. Compound Interest is when the interest on a 
sum of money becoming due, and not being paid, is added 
to the principal, and the interest then calculated on this 
amount, as on a new principal. For example', suppose I 
were to borrow of Mr. Wilson $200 for one year, at 6 per 
cent, and at the end of the year pay him neither the inte- 
rest nor principal. Now if Mr. Wilson should add the 
interest, $12, to the principal, $200, making $212, and 
charge me with interest on this sum till I paid him, this 
would be Compound Interest, because it is interest upon 
interest. 

RULE. 

Calculate the interest to the time at which it becomes due : 
then add it t9 the principal and calculate the interest on the 
amount as on a new principal : add the interest again to the 
principal and calculate the interest as before : do the same 
for cdl the times at which payments of interest become due: 
from the last result subtract the pnncipal,aTvdtKeT«wvnxuA.«t 
wiH be the compouTid interest. 
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EXAMPLES. 

1. What will be the compound interest, at 7 per cent, 
of $3750 for 4 years, the interest being added yearly ? 

$3750,00 principal for Ist year. 
$3750 X 7 -f- 100= 262,50 interest for 1st year 



4012,50 principal for 2nd 
$4012,50x7^100= 280,87+ interest for 2nd 

4293,37+ principal - 3rd 
$4293,37x7^100= 300,53+ interest - 3rd 

4593,90+ principal - 4th 
$4593,90x7^-100= 32 1,57+ interest - 4th 



n 



491 5,47 + amount at 4 years. 
1st principal 3750,00 

amount of interest. . $1165,47 + 

2. If the interest be computed annually, what will be 
the interest on $100 for three years, at 6 per cent? 

Ans.$l9,l0l+. 

3. What will be the compound interest on $295,37, at 
6 per cent, for 2 years, the interest being added annually? 

Ans. $36,50+. 

4. What will be the compound interest on $500 for 
one year, at 8 per cent, the interest being computed quar- 
terly? Ans. $41,21+. 

Q. What is Compound Interest? Give the Rule for computing 
Compound Interest 7 



COMMISSION AND BROKERAGE. 

§ 162. Commission is an allowance made to a factor 
or commission merchant for buying and selling. Broker- 
age is an allowance made to dealers in money or stocks. 
The allowance made is generally a certain per cent, or 
rate per hundred, on the moneys paid out or received, 

and the amount may be determined by the rules of simple 

iatereat. 
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EXAMPLES. 



1. What is the commission on $4396 at 6 per cent? 

OPERATION. 



We here find the com- 
mission, as in simple in- 
terest, by multiplying by 
the rate per cent and divi- 
ding by J 00. 



$4396 
6 

$263,76 



Ans, $263,76. 



2. A factor sells 60 bales of cotton at $425 per bale, 
and is to receive 2^ per cent commission: how much 
must he pay over to his principal ? Ans, $24862,50. 

3. A sent to 6, a broker, $3825 to be invested in 
stock : B is to receive 2 per cent on the amount paid for 
the stock : what was the value of the stock purchased ? 



As B is to receive 2 per 
cent, it follows that $102 
of A's money will purchase 
$100of stock: hence 100+ 
the commission, is to 100, 
as the given sum to the 
stock which it will pur- 
chase. 



OPERATION. 

100 
2 

102:100:: 3225 

100 



102)382500(3750 
306 

765 

714 



510 
510 



Ans. $3750. 



PROOF. 

$3750 
Commission on $3750, at 2 per cent=: 75 

Total Sum . . . $3825 

4. A factor receives $708,75, and is directed to pur- 
chase iron at $45 per ton : he is to receive 5 per cent on 
the money paid : how much iron can he purchase ? 

Ans. Ibtons. 

5. . Messrs. P, W and K buy 200 B\it\x^% ^^ \i\i\V^4. 
States stock for Mr. A. They pay m^^l ^«t ^^\^.^«w^ 
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are to receive one-fourth per cent on the money they ad- 
vance : how much must A pay them for the stock ? 

Ans. $39498,50. 
' 6. Messrs. P, W and K receive $28750 to be invested 
in stock. They charge 2^ per cent commission on thf 
amount paid : what is the value of the stock purchased ? 

Ans, $28048,78+. 

7. The par value or first cost of 167 shares of bank 
stock was $200 per share : what is the present value, if 
the stock is at a premium of 25 per cent, that is, 25 per 
cent above par. Ans. $41750. 

8. What would be the value of the stock named in the 
last example, if it were at a discount of 10 per cent? 

Ans. $30060. 

9. One hundred shares of United States Bank stock is 
worth 18^ per cent premium: the par value being $200 
per share, what is the value of the stock ? Ans, $23700* 

10. A bank fails, and has in circulation bills to the 
amount of $267581. It can pay 9J per cent ; how much 
money is there on hand ? Ans. $25420, 19 J, 

1 1 . Sixty-nine shares of bank stock, of which the par 
value is $125y is at a discount of 8 per cent: what is its 
value? Ans. $7935. 

Q,. What is commission ? What is brokerage 7 How is the allow- 
ance generally made ? How is the commission or brokerage found ? 
How do you find the amount of stock to be purchased when th« 
broker receives a certain per cent on the amount purchased, as in 
Example 3 7 



INSURANCE. 

^163. Insurance is an agreement by which an indi' 
vidual or a company agrees to exempt the owners of 
certain property from loss or hazard. 

The written agreement is called the policy. 

The premium is the amount paid by him who owns the 
property, to those who insure it, as a compensation for 
their risk. It is generally so much per cent on the vaJoe 
of the property insured. 



DISCOUNT. 2S3 

KXAKPLBS. 

1. What would be the premium for the insurance of a 
house valued at $5500 against loss by fire for 1 year, at ^ 
per cent. 

By dividing by 100, we have the insurance at J k^ aa 
1 per cent. - - - - - - ( ' * 

The half, is the insurance at half per cent. $27,50. 

2. What would be the premium for insuring a ship and 
cargo, valued at $37500 from New York to Liverpool, at 
3^ per cent? Ans. $1312,5a 

3. What would be the insurance on a ship valued at 
$47520 at i per cent : also at ^ per cent ? 

Ans. $237,60.— $158,40, 

4. What would be the insurance on a house valued at 
$14000 at 1-J- per cent ? Also, at f per cent ? At ^ per 
cent ? At ^ per cent ? At } per cent ? 

Ans. $210.— $105.— $70.— $46,66+.— $35, 

5. What is the insurance on a store and goods, valued 
at $27000, at 2|- per cent ? At 2 per cent? At 1^ per 
cent ? At |- per cent ? At ^ per cent ? At i per cent ? 
At J- per cent ? At ^ per cent ? 

Q. What is insurance ? "What is the policy ? What is the pre- 
mium ? How is it generally reckoned ? 



DISCOUNT. 



^ 164. If I give my note to Mr. Wilson for $106, 
payable in one year, the present value of the note will be 
less than $106 by the interest on its present value foi one 
year : that is, its present value will be $100. 

The amount named in a note is called the face of the 
note. Thus $106 is the face of the note to Mr. Wilson, 

The present value of a note is that sum which being 
put at interest until the note becomes due would increase 
to an amount equal to the face of the note. Thus $100 is 
the present value of the note to Mr. Wilson. 

The discount is the difference hetween the face of a note 
and its present value. Thus, $6 is the discount or tha 
note to Mr. WiJson. 
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RULB. 

As 100 -f interest of $100 for the given time, is to 100, 
so is the face of the note to its present value. 

EXAMPLES. 

1. What is th6 present value of a note for $1828,75 
due in one year, at 4J per cent per annum ? 

100 
4,50 interest of $100 for the time. 

104,50 : 100 : : 1828,75 : Ans. 

100 



104,50)182875,00(81750. 

Ans. 91750 . 

2. What is the present value of a note for $1290,81 
discounted for four months, at 6 per cent per annum ? 

Ans. $1265,50. 

5. What is the present value of $800, due 4 years 
hence : the interest being computed at 5 per cent per 
annum? Ans. $666,66 6 -|-. 

Note. When payments are to be made at diifereiH. 
times, fnd the present value of the several sums separately 
and their sum will be the present value of the note. 

4. What is the present value of a note for $3500 on 
which $300 are to be paid in 6 months ; $900 in one 
year; $1300 in eighteen months; and the residue at the 
expiration of two years : the rate of interest being 6 per 
cent per annum ? Ans. $3225,834-. 

5. What is the discount of J^1500 one-half payable in 

6 months and the other half at the expiration of a year, at 

7 per cent per annum ? Ans. £1\ %s 6f{?-}-. 

6. What is the present value of $2880, one-half payable 
hi 3 months, one-third in 6 months, and the rest in 9 
months at 6 per cent per annum ? Ans. $2810,08+. 

Q. What is the face of a note ? What is the present value of a 
note 7 What is the discount of a note ? How do you find thiC present 
valne of a note 7 When payments ate to be made at difirrcnt timeSy 
ijow do you find the present value 1 



LOSS AND GAIN. 
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LOSS AND GAIN. 

^ 16S. Loss and Gain is a rule by wliich merchants 
discover the amount lost or gained in the purchase and 
sale of goods. It also instructs them how much to 
increase or diminish the price of their goods so as to 
make or lose so much per cent. 

EXAMPLES. 

1 . Bought a piece of cloth containing 75yd, at $5^ 
per yard, and sold it at $5,75 per yard : how much was 
gained in the trade ? 

OPERATION. 

$5,75 price of 1 yard. 
$5,25 cost of 1 yard. 



We first find the profit 
on a single yard, and then 
the profit on the 75 yards. 



50cts. prpfit on 1 yard. 



yd. yd, 
1 : 75 



cts, 
50 
75 



Ans, 



$37,50 



Ans, $37,50. 

2, Bought a piece of calico containing dOyd, at 2^ 6d 
per yard: what must it be sold for per yard to gain 
£lQslOd'l 

50yd, at 2^ 6d=:£6 5s 

Profit =£1 Os lOd 

It must sell for £7 5s lOd 

56)£7~5sl0d(2s Ud 



Ans, 2s lid, 

3. Bou^t a hogshead of brandy at $1,25 per gallon, 
and sold it for $7S : was there a loss or gain ? 

Ans, loss of $0,75. 

4. A merchant purchased 3275 bushels of wheat for 
which he paid $3517,10, but finding it damaged is willing 
to lose 10 per cent : what must he sell it for ^et bu&hfilt 

10 
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5. A bought a piece of cotton containing 40 yards, at 6 
cents per yard ; he sold it for 7^ cents per yard : how 
much did he gain ? Ans. $0,60. 

6. Bought a piece of cloth containing 75 yards for 
$375 : what must it be sold for per yard, in order to gain 
$100 ? AnsM,'^^ per yard. 

7. Bought a quantity of wine at $1,25 per gallon, but 
it proves to be bad and am obliged to sell it at 20 per 
cent less than I gave : how much must I sell it for per 
gallon? Ans. $1 per gaU. 

8. A farmer sells 125 bushels of com for 75cts. per 
bushel ; the purchaser sells it at an advance of 20 per 
cent : how much did he receive for the corn 1 Ans. $ 1 1 2,50. 

9. A metchant buys one tun of wine for which he pays 
$725, and wishes to sell it by the hogshead at an advance 
of 15 per cent : what must he charge per hogshead ? 

Ans. $208,43-1-. 

10. A merchant buys 158 yards of calico for which he 
pays 20 cents per yard ; one-half is so damaged that he 
IS obliged to sell it at a loss of 6 per cent ; the remainder 
he sells at an advance of 19 per cent : how much did be 
gain? Ans. $2,05+. 



EQUATION OF PAYMENTS. 

§ 166. I owe Mr. Wilson $2 to be paid in 6 month««; 
$3 to be paid in 8 months ; and $1 to be paid in 12 
months. I wish to pay his entire dues at a single payment, 
to be made at such a time, that neither he nor I shall lose 
interest : at what time must the payment be made ? 

The method of finding the mean time of payment of 
several sums due at different times, is called Equation oj 
Payments. 

Taking the example above. 

Intof $2 for 6»M>.=int. of $1 for 12mo. Ix 6=12 

" of $3 for 8iyw.=int. of $1 for 2\mo. 3x 8=24 

" of jn for 12ww.=int. of $1 for \2mo, 1x12 = 12 

$6 4Q 48 
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The interest on all the sums, to the times^ of payment, 
is equal to the interest of $1 for 48 months. But 48 is 
equal to the sum of all the products \7hich arise from mul- 
tiplying each sum hy the time at which it becomes due : 
hence, the sum of the products is equal to the time which 
would be necessary for $1 to produce the same interest 
as would be produced by all the sums. 

Now, if $1 will produce a certain interest in 48 months, 
in what time will $6 (or the sum of the payments) pro- 
duce the same interest. The time is obviously found by 
dividing 48, (the sum of the products), by $6, (the suin 
of the payments). 

Hence, we have the following 

RULE. 

Multiply each payment hy the time before it becomes due, 
and divide the sum of the products hy the sum of the pay- 
ments : the quotient will he the mean time. 

2. B owes A $600 : $200 is to be paid in two months, 
$200 in four months, and $200 in six months : what is 
ihe mean time for the payment of the whole ? 



We here multiply each sum 
by the time at which it be- 
comes due, and divide the sum 
of the products by the sum of 
the payments. 



OPERATION. 

200x2= 400 
200x4= 800 
200x6=1200 



600 )24|00 

Ans, 4 months. 



3. A merchant owes $600, of which $100 is to be paid 
in 4 months, $200 in 10 months, and the remainder in 
16 months : if he pays the whole at once, at what time 
most he make the payment 1 Ans. 12 months. 

4. A merchant owes $600 to be paid in 12 months, 
$800 to be paid in 6 months, and $900 to be paid in 9 
months : what is the equated time of \^^.YtSk&wV. 
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5. A owes B $600 ; one-third is to be paid in 6 months, 
one-fourth in 8 months, and the remainder in 12 months : 
what is the mean time of payment ? Ans. 9 months, 

6. A merchant has due him $300 to be paid in 60 days, 
$500 to be paid in 120 days, and $750 to be paid in 180 
days : what is the equated time for the payment of the 
whole? Ans. 137^ days, 

7. A merchant has due him $1500 ; one-sixth is to be 
paid in 2 months ; one-third in 3 months ; and the rest in 
6 months : what is the equated time for the payment of 
the whole ? Ans, 4^ months. 

Note. If one of the payments is due on the day from 
which the equated time is reckoned, its corresponding 
product will be nothing, but the payment must still be 
added in finding the sum of the payments. 

8. I owe $1000 to be paid on the 1st of January, 
$1500 on the 1st of February, $3000 on 1st of March, 
and $4000 on the 15th of April : reckoning from the 1st 
of January, and calling February 28 days, on what day 
must the money be paid ^ 

Ans, Payment in Ql^^days, or on the ^th March, 

Q. What is Equation of Payments ? What is the sum of the pro* 
ducts which arise from multiplying each payment by the time to wnidi 
it becomes due equal to ? How do you find the time of mean pay- 
jnent? When you reckon the time from the date at which the fint 
first payment becomes due, do you include the first payment ? 



FELLOWSHIP. 

§ 167. Fellowship is the joining together of several 
persons in trade with an agreement to share the losses 
and profits according to the amount which each one puts 
into the partnership. The money employed is called the 
Gc^al Stock, 
The gain or loss to be shared is called the Dividend, 
It is plain that the whole stock which suffers the gain 
or loss must be to gain or loss, as the stock of any mdi 
Hdual to his part of the gain oi \o%a. 
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Hence, we have the following 

RULE. 

As the whole stock is to the whole gain or loss, so ts each 
marCs share to his share of the gain or loss, 

Q. What is Fellowship ? What is the gain or loss called ? What 
is the rule for finding eacn one's share? 

EXAMPLES. 

1. A and B buy certain merchandise amounting to 
jGieO, of which A pays jE:90, and B jETTO : they gain by 
the purchase JE?32 : what is each one's share of the 
profits ? * 



A . . jE:90 
B . . j^TO 



i:i60 : 32 



{ 



90 : i:i8 A's share. 
70 : jCH B's share. 



2. A and B have a joint stock of $2100, of which A 
owns $1800 and B $300: they gain in a year $1000^ 
what is each one's share of the profits ? 

Ans, A's = $857,14+ ; B'8=$142,85+. 

3. A, B, C and D have jE;20,000 in trade : at the end 
of a year their profits amount to j^ 16,000 : what is each 
one's share, supposing A to receive £50 and D J&30 out 
of the profits for extra services ? 

. 5 A's = i:4030 ; B's = i:3980 ; 
'^^^' } C's=i:3980; D's = i:4010. 

4. Five persons, A, B, C, D and E have to share be* 
tween them an estate of $10,000: A is to have one- 
fourth ; B one-eighth ; C one-sixth ; D one-eighth ; and 
E what is left : what will be the share of each ? 

Ans. A's=$2500; B's=$1250; C's = $ 1666,66+; 
D's=:$1250; E's=: $3333,34. 

PROOF. 

Add all the separate profits or shares together , their 
sum should he equal to the gcoa^ ^lo^X. ot ^\.^^. ^ 
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DOUBLE FELLOWSHIP. 

^168. When several persons who are joined to- 
gether in trad^ employ their capital for different periods of 
time, the partnership is called Double Fellowship, 

For example, suppose A puts $100 in trade for 5 years; 
B $200 for 2 years, and $300 for 1 year : this would 
make a case of double fellowship. 

.Now it is plain that there are two circumstances which 
should determine each one's share of the profits : 1^^, the 
amount of capital he puts in; and 2ndly, the time which it 
is continued in the business. 

Hence each one's share should be proportional to the 
capital he puts in, multiplied by the time it is continued 
in trade. Therefore we have the following 

RULE. 

Multiply each marCs stock by the time he continues it m 
trade : then say, as the sum of the products is to the whole 
gain or loss, so is each particular product to each man^s 
share of the gain or loss, 

Q. What is Double Fellowship ? What two circamstances deter- 
mme each one's share of the profits ? Give the rule finding eadi 
one's share 7 

EXAMPLES. 

1 . A and B enter into partnership : A puts in JC840 fbr 
4 moqths, and B puts in j^650 for 6 months : they gain 
j6^300 : what is each one's share of the profits 1 

A's stock jE:840 x 4 = 3360 

B's stock £650 X 6 = 3900 

3360:i:i3816*10d. 

3900:jE:161 3^ Id, 



je7260 : 300 : : j 



2. A put in trade J&50 for 4 months, and B jC60 for 5 
months : they gained £24 : how is it to be divided b^ 
tween them? Ans, A's share =jC9 12^; B's=j£ri4 8*. 

3. C and D hold a pasture together, for which they pay 
£54 : pastures 23 horses for 27 days, and D 21 horses 
for 39 days : how much of the rent ought each one to 

pay? Ans, C, £^^ 5s ^d\ \i, £^^ Ws^A 
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TARE AND TRET. 

^169. Tare and Tret are allowances made in selling 
goods by weight. 

Draft is an allowance on the gross weight in favour of 
the buyer or importer: it is always deducted before the 
Tare, 

Tare is an allowance made to the buyer for the weight 
of the hogshead, barrel or bag, &c., containing the com- 
modity sold. 

Gross Weight is the whole weight of the goods, toge- 
ther with that of the hogshead, barrel, bag, &;c., which 
contains them. 

Suttle is what remains after a part ofthe allowances 
have been deducted from the gross weight. 

Net Weight is what remains after all the deductions are 
made. 

Q. What are Tare and Tret? What is Draft? What is Tare? 
What is Gross Weight 7 What is Suttle ? What is Net Weight ? 



•a""" • • • "*"" '" ~— — ^ • ' • "—• — -.WW . . —a. 



EXAMPLES. 

1. What is the net weight of 25 hogsheads of sugar, 
the gross weight being 66cw^ Zqr. lAlb.\ tare \llb, per 
hogshead ? 

cwt, qr, lb. 
66 3 14 gross. 
25x11=275/*. ..21 23 tare. 

Ans, 64 1 19 net. 



2. If the tare be Alb. per hundred, what will be the tare 
on 6T. 2cwt. 3qr. lAlb.'l 

Tare for 6T or 120cttj^.=480Z*. 

2cwt.= 8 

3qr. = 3 

14 lb.=: OJ 

Tare 494 



Aus. ^cutX.X^^.X"^^^' 
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TUIE AND TRBT. 



3. What is the net weight of 32 boxes of soap, weigh- 
ing 31550/6., allowing 4lb, per box for draft and 12 per 
cent for tare I 

31550 gross. 31422 

32x4= 128 draft. 12 



31422 



3770,64 



»> 



»» 



Ans, 3770,64/6. = IT. 13cm?^ 2qr. 18/6. 10Mr.+ 

4. What will be the cost of 3 hogsheads of tobacco at 
$9,47 per cwt. net, the gross weight being of 

cwt, qr. lb, lb. 

No. 1 . . 9 3 25 . . tare 146 

2 . . 10 2 12 . . „ 150 

3 . . 11 1 25 . . „ 158 

Ans. $265,16. 

5. At £1 5s per cwt. net ; tare 4/6. per cwt. : what 
will be the cost of 4 hogsheads of sugar weighing gross, 

cwt. qr, lb. 

No. 1 ... 10 3 6 

2 ... 12 5 19 

3 ... 13 1 10 

4 ... 11 2 7 






49 14 gross. 
Tare 4/6. per cwt. 13 Boz, 

47 1 13 8oz. net. 



Ans. Jg59 4^ 3d+. 

6. At 21 cents per lb., what will be the cost of 5hhd. of 
eoffee weighing in gross. 





cwt. 


qr. 


lb. 


lb. 


No. 1 . . 


. 6 


2 


14 . , 


, tare 94 


„ 2 . . 


. 9 


1 


20 . 


. „ 100 


„ 3 . . 


. 6 


2 


22 . 


. „ 88 


„ 4 . , 


. 7 


2 


25 . . 


. „ 89 


„ 5 . 


. 8 





13 . 


. „ 100 



Ans. $808,71. 

7. At £7 5s per cwt. net, how much will 16MJ. of 
sugar come to, each weighing gross Sctot. 3<jr. 7/6. ; tare 
J2/A per cwt. 1 Ans . £^Vi \^« ^>^-V . 
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8* Wliat is the net weight of IShhd, of tobacco, each 
weighing gross Scwt. 3qr, I4lh, ; tare IQlb, to the cwt.? 

Ans, er. I6cwt 3qr. 20Ib. 

9. In 4T. Scwt. 3qr, gross, tare 20lb, to the cwt., what 

is the net weight? Ans. 3T. Scwt, 3qr, 5lb. 

10. What is the net weight and value of 80 kegs of 

figs, gross weight 7T. llcio^ 3qr,, tare I4lb, per cwt., at 

$2,31 per cwt.? . j 6T. I2cwt. 3qr, 3lb, Soz. 

'^^' < Value $306,72 4+. 



DUODECIMALS. 

^ 170. Duodecimals are denominate fractions in 
which 1 foot is the unit that is divided. 

The unit 1 foot is first supposed to be divided into 12 
equal parts, called inches or primes, and marked '. 

Each of these parts is supposed to be again divided into 
12 equal parts, called seconds, and marked ". 

Each second is divided in like manner into 12 equal 
parts, called thirds, and marked '". 

This division of the foot gives 

r inch or prime .... =-j^ of a foot. 

1" second is=^ of ^ . =j^ of a foot. 

1'" third is=^ of ^ of T^=r^ ^^ * ^'^°^* 
Duodecimals are added and subtracted like other de- 
nominate numbers, 12 of a lesser denomination making 
one of a greater, as in the following 

TABLE. 

12'" make 1" second. 

ift" . . . r inch or prime. 

12' ... 1 foot. 

EXAMPLES. 

1. In 185', how many feet? Ans, I5ft, 5'. 

X In 250", how many feet and inches ? 

S. In 4367'", how many feex** Ans. •3t»ft- ^^ "^^ VC* 

10* 



2S4 1>U0DECIMAL8. 

^ Li DuodedmalB what is the unit tiilit is divided? How is it 
dhrided? How are these parts asain divided? What are the puts 
called ? How are duodecimals added and subtracted ? How maoj 
of one denomination make 1 of the next greater? 

EXAMPLES IN ADDITION AND SUBTRACTION. 



Ill 



ni 



1. What is the sum of 3/«. 6' 3" 2'" and %fu i' 10" 11'"' 

Ans, bft. 8' 2" 1 " 

2. What is the sum of %fu 9' 7" and Qft. 7' 3" 4'"? 

Ans. 15/^4' 10" 4 

3. What is the difference between 9ft, 3' 5" 6"' and 
7/i. 3' 6" 7'"? Ans. Ift. \V. 10" 11'". 

4. What is the difference between 4cOft. 6' 6" and 
29//. 7'"? Ans. lift. 6' 5" 5'" 

MULTIPLICATION OF DUODECIMALS. 

^ 171. It has been shown (^64) that feet multij^e^ 
by feet give square feet in the product. 

EXAMPLES. 

1. Multiply %ft. 6' 6" by 2//. 7'. 

Set down the multiplier under the 
multiplicand, so that feet shall fall 
under feet, inches under inches, <&c. 
It is generally most convenient to 
begin with the highest denomina- 
tion of the multiplier, and then mul- 
tiply first the lower denominations of 
the multiplicand. 

The 6" of the multiplicand is -f^ of an inch, or ^ Jj ol 
a foot. Therefore when we multiply it by 2 feet, the pro 
duct is 12'', equal to 1 inch. Multiplying 6', or ^ of » 
foot, by 2 feet, the product is 12', to which add 1 incb 
from the last product, making 13'. Set down 1' undei 
the column of inches and carry 1 foot to the product ot 
ttie 6 by 2, making 13 feet. 

Then multiply by 7'. The product of T by 6"=42"': 
far, 7'=^ of a foot, and 6" =-y^ o^ ^ ^oQwVevvt^ 7' x6' 



OPERATION. 


fi' 








6 


6' 


6" 




2 


7' 






13 


V 






3 


9' 


9" 


6'" 


16 


10' 


9" 


6'". 
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4a". and 3" to carry make 46" = 3' 9" : set down 9". Th^n 
li ^y 6=42', and 3' to cany make 45'=3/^. 9', whicli are 
set down in their proper places 
Hence, we see, 

1st, That feet multiplied by feet give square feet in the 
product. 

2nd, That feet multiplied by inches give inches in the 
product. 

3rd, That inches multiplied by inches give seconds, or 
twelfths of inches in the product. 

4tli, That inches multiplied by seconds give thirds in the 
product. 

2. Multiply 9ft. 4in. by 8ft. Sin. 

Beginning with the 8 feet, we 
say 8 times 4 are 32', which is 
equal to 2 feet 8' : set down the 
8'. Then say 8 times 9 are 72 
and 2 to carry are 74 feet : then 
multiplying by 3', we say, 3 times 
4' are 12", equal to 1 inch : set 
down in the second's place : then 3 times 9 are 27 and 
1 to carry make 28', equal to 2ft. 4'. Therefore the entire 
product is equal to 77/^. 

3. How many solid feet in a stick of timber which is 
25fi. 6in. long, 2ft. 7in. broad, and 3fi. Sin. thick ? 

OPERATION. 

fi- 

25 6' length 

It is shown § 65, that ^ ^' '"^*^*^ 

ihe number of solid or 
cubic feet, is equal to the 
product of the length, 
breadth, and thickness. 





OPERATION 


9 


4' 




8 


3' 




74 


8' 




2 


4' 


0" 


77 


0' 


0" A 



51 


0' 




/ 


14 


10' 


6" 




65 


10' 


6" 




3 


3' 


thickness 


197 


7' 


6" 




16 


5' 


7" 


6'" 


ai4 


V 


V 


^"* 



kfv^. 
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4. Multiply 9//. 2m. by 9//. 6m. Ans. Slfi,V 

5. Multiply 2Aft. 10m. by Qft, 8m. Ans, 165/<. 6' 8". 

6. Multiply lOfL 9m. by \ifu 3m. Ans. 866/^. 8' 3". 

7. How many cords and cord feet in a pile of wood 24 
feet long, 4 feet wide, and 2ft, 6m. high ? 

Ans, 2 cords and 5 cord feet. 
Note. It must be recollected that 16 solid feet make 
one cord foot ^65. 

Q. In multiplication how do you set down the maltipUer ? Where 
do you begin to multiply 7 How do you carry from opie denominatioD 
to another ? Repeat the four principles. 



ALLIGATION MEDIAL. 

^ 172. A merchant mixes Sib. of tea worth 76cts. per 
pound, with 16Z6. worth $1,02 per pound: what is the 
value of the mixture per pound ? 

The manner of finding the price of this mixture is 
called Alligation Medial. Hence, 

Alligation Medial teaches the method of finding the, 
price of a mixture when the simples of which it is composed^ 
and their prices, are known. 

In the example above, the simples Blh. and 16Z&., aod 
also their prices per pound, T^cts. and $1,02, are known. 

Slh. of tea at l^cts. per Z&. - - - 6,00 
16Z6. ■ - - $1,02 per Ih. - - - 16,32 

24 sum of simples. Total cost $22,32. 



72 
72 



Now if the entire cost of the mix- 
ture, which is $22,32, be divided 
by 24 the number of pounds, or sum 
of the simples, the quotient ^2cts. 
will be the price per pound. Hence, 
we have the following 

RULE. 

Divide the entire cost of the uiliole tn^xture h^ the sum of 
<he simples : the qmiytnt trnll be the price oj IKe m\x\ut«. 



OPERATION. 

24)$22,32(93c/5. 
216 



ALLIGATION ALTERNATB. 237 



EXAMPLES. 



1. A farmer mixes 30 bushels of wheat worth 5s per 
bushel, with 72 bushels of rye at 3* per bushel, and witn 
60 bushels of barley worth 2* per bushel : what is the 
value of a bushel of the mixture ? 



30 bushels of wheat at 5* 
72 .... rye at, 3* 
60 ... . barley at 2s 

162 , 


. . 150*. 
. . 216*. 
. . 120*. 

162)486(3*. 
486 




Ans, 3s. 



2. A wine merchant mixes 15 gallons of wine at $1 
per gallon with 25 gallons of brandy worth 75 cents per 
gallon : what is the value of a gallon of the compound ? 

Ans. S4cts.-^ 

3. A grocer mixes 40 gallons of whiskey worth Slcts. 
per gallon with 3 gallons of water, which costs nothing : 
what is the value of a gallon of the mixture ? Ans. 28f |c^*. 

4. A goldsmith melts together 2lb, of gold of 22 carats 
fine, 6oz, of 20 carats fine, and 6oz, of 16 carats fine: 
what is the fineness of the mixture ? Ans. 20 J carats. 

5. On a certain day the mercury in the thermometer 
was observed to average the following heights : from 6 in 
the morning to 9, 64°; from 9 to 12, 74°; from 12 to 3, 
84° ; and from 3 to 6, 70° : what was the mean tempera- 
ture of the day ? Ans. 73°. 

Q. What is Alligation Medial ? How do you find the price of the 
mixture? 



ALLIGATION ALTERNATE. 

^ 173. A farmer would mix oats worth 3* per bushel 
with wheat worth 9* per bushel, so that the mixture shall 
be worth 5* per bushel : what proportion must be taken 
of each sort 1 

The method of finding how mwcW o^ ^^Odl ^<5^ \K»aX>s!^ 
taken, ia called Alligation Alternate, l^e.w^^^ 
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Alligation Alternate teaches the method of finding 
what proportion must be taken of several simples, whose 
prices are known, to form a compound of a given price. 

Alligation Alternate is the reverse of Alligation Medial, 
and may be proved by it. 

For a first example, let us take the one before stated. If 
oats worth 3^ per bushel be mixed with wheat worth 9^, 
how much must be taken of each sort that the compound 
may be worth 5s per bushel ? 

If the price of the mixture were r 3 4 Oats. 

6s, half the sum of the prices of the 5 < 

simples, it is plain that it would be ( 9 2 Wheat. 

necessary to take just as much oats as wheat. 

But since the price of the mixture is nearer to the price 
of the oats than to that of the wheat, less wheat will be 
required in the mixture than oats. 

Having set down the prices of the simples under each 
other, and linked them together, we next set 5^, the price 
of the mixture, on the left. We then take the diiTerence 
between 9 and 5 and place it opposite 3, the price of the 
oats, and also the difference between 5 and 3 and place it 
opposite 9, the price of the wheat. The difference stand- 
ing opposite each kind shows how much of that kind is to 
be taken. In the present example, the mixture will con- 
sist of 4 bushels of oats and 2 of wheat ; and any other 
quantities, bearing the same proportion to each other, such 
as 8 and 4, 20 and 10, &c., will give a mixture of the same 
value. 

PROOF BY ALLIGATION MEDIAL. 

4 bushels of oats at 3^ 12^. 

2 bushels of wheat at 9^ 18^. 



6)30 
Ans, 5s, 



' Qy. What is Alligation Alternate ? How do you prove Alligatkm 
Alternate ? 

CASE 1. 

§ 174. To find the proportion in which several siiif 
pJes of given prices must be mixed Uj^'eXVLet^llwa.t the com- 
pound may be worth a given piice. 
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RULE. 



I. Set down the prices of the simples under each other , tn 
the order of their values, beginning with the lowest, 

II. Link the least price with the greatest, and ihe next 
least with the next greatest, and so on, until the price of 
each simple which is less than the price of the mixture is 
linked with one or more that is greater ; and every one that 
is greater with one or more that is less, 

III. Write the difference between the price of the mixture 
and that of each of the simples opposite that price with which 
the particular simple is linked; then the difference standing 
opposite any one price, or the sum of the differences when 
Aere is more than one, wiU express the quantity to be taken 
rfthat price. 



EXAMPLES. 



1. A merchant would mix wines worth 16j, 18j and 
22^ per gallon in such a way that the mixture be worth 
20^ per gallon : how much must be taken of each sort ^ 



16 2 at 16y 

20^18-| 



(22^ 



2 at 18^. 

4+2 = 6 at 22*. 

J i 2gal. at I6s, 2 at I8s, and 6 at 22^ : or any other 
' \ quantities bearing the proportion of 2, 2 and 6. 

2. What proportions of coffee at I6cts,, 20cts., and 
2Scts, per lb. must be mixed together so that the compound 
shall be worth 24cts. per lb. ? 

. (In the proportion of 4lb, at IScts,, 
' i 4lb, aX20cfs,, and 12/*. at 2Scts, 

3. A goldsmith has gold of 16, of 18, of 23 and of 24 
carats fine : what part must be taken of each so that the 
mixture shall be 21 carats fine ? 

^ Ans, 3 of 16, 2 of 18, 3 of 23, and 5 of 24. 

4. What portion of brandy at 14* per gallon, of old 
Madeira at 24s per gallon, of new Madeira at 21* per 
gallon, and of brandy at lOs per gallon, must b^ \!csxsA. 
together so that the mixture sbaWbe v«ox\Jcl\%s t^^^:^ ^^^ 

Ans, 6gal, at 10*, 3 at 14», k aX.^ils.^w^^S^^^'^^* 



.•v 
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CASE II. 

^ 17&. When a given quantity ot one of the simples 
is to be taken. 

RULE. 

I. Find the proportional quantities of the singles as in 
Case I. 

II. TJien say J as the number opposite the simple whose 
quantity is given, is to the given quantity, so is either pro- 
portional quantity to the part of its simple to be taken. 

EXAMPLES. 

1 . How much wine at 5^, at 5^ 6d, and 6^ per gallon, 
must be mixed with 4 gallons at 4^ per gallon, so that the 
mixture shall be worth 5s 4d per gallon ? 



64^ 



48- 
60, 

72- 



8 

2 

4 

16 



i 



. . simple whose quantity is knowp. 
proportional quantities . 



Then 8 ; 4 
8 : 4 
8 : 4 



2 : 1 
4 : 2 
16: 8 



Ans. Igal. at 5^, 2 at 5s 6d, and 8 bX6s 



PROOF BT ALLIGATION MEDIAL. 

4 gal. at 4^ per gal. . . 192(2. 

1 ... 55 „ . . . 60 

2 . . . 5^6^ „ . . . 132 
8 . . . 6^ „ . . . 576 

Is" 



15)960(64(2, price of mixture. 

2. A farmer would mix 14 bushels of wheat, at $1,20 
per bushel, with rye at 72cts», barley at 48cts., and oats at 
SScts. : how much must be taken of each sort to make the 
mixture worth 64 cents per bushel ? 

^ i I4bu. of wheat ; 8^. of rye ; 4bi», 
' ( of barley ; and 28^. of oats. 
3, There is a mixture made ot vtYl^^x ^\ \s ^^^^v bushel, 
Jye at 3s, barley at 2*, with W \>ua\i^ ol oaSa %.\. V^\rx 
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bushel : how much is taken of each sort when the mixture 
is worth 3^6^?. i 96bu. of wheat ; I2bu. of rye ; 

' ) 12&U. of barley; andl2^. of oats. 
4. A distiller would mix 40gal. of French brandy at ' 
I2s per gallon, with English at 7^ and spirits at 4^ per 
gallon : what quantity must be taken of each sort, that thi& 
mixture may be afforded at 8^ per gallon ? 

^ i 40gaL French ; 32gaL English ; 
' ) and 32gal. of spirits. 

CASE III. 

^176. When the quantity of the compound is girvi 
as well as the price. 

RULE. 

1. Find the proportional quantities as in Case I. 

II. Then say, as the sum of the proportional quantities^ 
is to the given quantity , so is each proportional quantity, to 
the part to be taken of each. 

EXAMPLES. 

2. A grocer has four sorts of sugar worth 12d, lOrf, 6d, 
and 4d per pound ; he would make a mixture of 144Z&. 
worth 8d per pound : what quantity must be taken of each 
sort? 



8^ 



4 
6 
10 
12 



] 



4 
2 
2 
4 



12 
12 
12 
12 



144 
144 
144 
144 



4 
2 
2 
4 



48 
24 
24 
48 



Sumofthe proportional parts 12 



. i4Slb. at 4d; 24lb, at 6J; 
^^- \ 24lb. at lOd ; and 48/5. at I2d. 

PROOF BT ALLIGATION MEDIAL. 

48». at 4rf ..... . 192d. 



24/6. 
24lb. 
48lb. 



»f 






6d 



144 J. 



lOd 240d. 



I2d 



576d. 



144 



144)1 152(8rf 



Hence, the average coax \% ^d. 
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2. A grocer having four sorts of tea worth 5^, 6^, 8* 
and 9^ per lb, wishes a mixture of 87 lb, worth 7^ per lb. : 
how much must be taken of each sort ? 

. 529/6. at 5^; 14-J/ft. at 6^; 
^"*' } UUb.SLi8s; and29/A: atQjr. 

3. A vintner has four sorts of wine, viz., white wine at 
4^ per gallon, Flemish at 6s per gallon, Malaga at 8^ per 
gallon, and Canary at 10^ per gallon: he would make a 
mixture of 60 gallons to be worth 5^ per gallon : what 
quantity must be taken of each ? 

. i 45gaL of white wine; 5gal. of Flemish; 
' ( 5gal. of Malaga ; and 5gal. of Canary. 

4. A silver-smith has four sorts of gold, viz ; of 24 carats 
fine, of 22 carats fine, of 20 carats fine, and of 15 carats 
fine : he would make a mixture of 42oz. of 17 carats fine: 
how much must be taken of each sort ? 

^^^ ( 4 of 24 ; 4 of 22 ; 4 of 20; 
' \ and 30 of 15 carats fine. 

Q. How do ;^ou find the proportional parts when the price only ii 
^ven ? What is the rule when a given quantity of one of the simples 
IS to be taken ? What is the rule when the quantity of the compound, 
ajB well as the price, is given ? 



INVOLUTION. 



^177. If a number be multiplied by itself, the pio- 
dudt is called the second power, or square of that number. 
Thus 4x4 = 16: the number 16 is the 2nd power or 
square of 4. 

If a number be multiplied by itself, and the product 
arising be again multiplied by the number, the second 
product is called the 3rd power, or cube of the number. 
Thus 3x3 X 3=27 : the number 27 is the 3rd power, or 
cube of 3. 

The term power designates the product arising from mul- 
tiplying a number by itself a certain number of times, and 
the number multiplied is called the root. 

Thus, in the first example above^ 4 is the root, and 16 
the square or 2nd powei of 4. 
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In the 2nd example, 3 is the root, and !<&7 the 3rd power 
or cube of 3. The first power of a number is the number 
itself. 

Q. If ft number be multiplied by itself once, what ia the product 
called 7 If it be multiplied by itself twice, what is the product called 7 
What does the term power mean 7 What is the root 7 

^178. Involution teaches the method of finding th$ 
^powers of numbers. 

The number which designates the power to which the 
root is to be raised, is called the index or exponent of the 
power. It is generally written on the right, and a little 
above the root. Thus 4' expresses the second power of 
4, or that 4 is to be multiplied by itself once : hence, 
4=4x4=16. 

For the same reason 3^ denotes that 3 is to be raised to 
the 3rd power, or cubed : hence 

3'= 3 X 3 X 3=27 : we may therefore write, 

4=4 the 1st power of 4, 

4^=4x4 = 16 the 2nd power of 4. 

4'=4 X 4 X 4=64 the 3rd power of 4- 

4^ = 4x4x4x4=256 the 4th power of 4. 

4'=4x 4x4x4x4 = 1024 the 5th power of 4. 

&c. &c. &c. 

Q. What is Involution 7 What is the number called which deaig- 
nates the power 7 Where is it written 7 

Hence, to raise a number to any power, we have the 
following 

RULE. 

Multiply the number contintudly by itself as many times 
less 1 as there are units in the exponent : the last product 
will be the power sought. 

EXAMPLES. 

1. What is the 3rd power of 125 ? 

Ans. 125x125x125 = 1953125. 

2. What is the cube of 7 ? Ans. 343» 

3. What is the square of 60 \ Aus. "^^^^^ 

4. What is the 4th power of 5 \ A-as. '^'^.^^ 
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5. What is the 5th power of 9 ? Ans. 69049. 

6. What is the cube of 1 ? Ans, 1. 

7. What is the square of J ? Ans. J. 

8. What is the cube of ,1 ? Ans. ,00L 

9. What is the cube of f ? Ans.^^. 

10. What is the square of ,01 ? Ans. ,0001. 

11. What is the square of 2,04 ? Ans. 4,1616. 

12. What is the 5th power of 10 1 Ans. lOOOOO. 

13. What is the cube of 2^ 1 Ans. Ujf. 

« 

Q. How do you raise a number to any power ? 



EVOLUTION. 

§ 179. We have seen (^ 178), that Involutior. 
teaches how to find the power when the root is given. 
Evolution is the reverse of Involution : it teaches how to 
find the root when the power is known. The root is that 
number which being multiplied by itself a certain number 
of times will produce the given power. 

The square root of a number is that number which 
being niultiplied by itself once will produce the given 
number. 

The cube root of a number is that number which being 
multiplied by itself twice will produce the given number. 

For example, 6 is the square root of 36 ; because 6x6 
=36 ; and 3 is the cube root of 27, because 3x3x3= 
27. The sign y placed before a number denotes that 

its square root is to be extracted. Thus, '\/36 = 6. The 
sign ^ is called the sign of the square root. 

When we wish to express that the cube root is to be 
extracted, we place the figure 3 over the sign of the 
aquare root: thus, ^8 =2 and ^27=3* 

Q. What is Evolution ? What does it teach ? What is the square 
spot or a number ? What is the c\x\>e lool oC «. wumber ? Make the 
JBJgn denoting the square root 1 How ^o '^oml ^<sctf:^A ^^ c?S^ \<v^1 



SQUARE ROOT. 
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EXTRACTION OF THE SQUARE ROOT. 

^ 180. To extract the square root of a number, is to 
find a number wliich being multiplied by itself once, wHl 
produce the given number. Thus 

'V/T=2; for 2x2=4; 
Also V9=3; for 3x3=9. 

. Before proceeding to explain the rule for extracting the 
square root, let us first see how the squares of numbers aie 
formed. 

The first ten numbers are 

1, 2, 3, 4, 5, 6, 7, 8, 9, 10 Roots. 
1 4 9 16 25 36 49 64 81 100 Squares. 

the numbers in the second line are the squares of those in 
the first : and the numbers in the first line are the square 
roots of the corresponding numbers of the second. 

Now, it is evident that, the square of a number expressed 
hy a single figure will not contain any figure of a higher order 
than tens. And also, that if a number contains three figures 
ils root must contain tens and units. 

The numbers 1, 4, 9, &c. of the second line, are called 
perfect squares, because they have exact roots. 

Let us now see how the square of any number may be 
formed : say the number 36. This number is made up of 
3 tens or 30, and 6 units. 

Let the line AB repre- F 30 id 

sent the 3 tens or 30, and 
BC the six units. 180 

Let AD be a square on ^ ( gij" 

AC, and A£ a square on 
the tens line AB. 

Then ED will be a 
square on the unit line 6, n 
and the rectangle EF will 
be the product of HE 
which is equal to the tens 
line, hy IE which is equal 
to the unit line. Also, a *^ 



80 

JO 
900 



6 
30 



30 

6 

180 



i 



\ 



Ck" 



JW5^ 
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the rectangle 6K will be the product of EB whicli is 
equal to the tens line, by the unit line BC. But the whole 
square on AC is made up of the square A£, the two rect- 
angles FE and EC, ^nd the square ED : Hence 

The square of two figures is equal to the square of the tenSj 
plus twice the product of the tens hy the units, plus the square 
of the units. 

Let it now be required to extract the square root of 
1296. 

Since the number contains more than two places, its root 
will contain tens and units. But as the square of one ten 
is one hundred, it follows that the ten's place of the re- 
quired root must be found in the figures on the left of 96. 



12 96(36 
9 

66)396 
396 



30 



n 



180 


e 

6 
36 


30 


E 




900+180 4-I80+3«« 


1396. 

e 
n 




'So 

900 




30 
6 

180 



D 



C 



o 



Hence, we point off the number into pe- 
riods of two figures each. 

We next find the greatest square con- 
tained in 12, which is 3 tens or 30. We 
then square 3 tens which gives 9 hundred, 
«nd then place 9 under the hundred's place, and subtract. 

This takes away the 
square AE and leaves 
the two rectangles FE 
and BK, together with g 
the square ED on the 
unit line. 

Now, since tens mul- 
tiplied by units will give 
at least tens in the pro- 
duct, it follows that the 
area of the two rectangles 
FE and EC must be ex- 
pressed by the figures at 
the left of the unit's place 
6, which figures may also express apart of the square ED. 

If, then, we divide the figures 39, at the left of 6, by 
twice the tens, that is, by twice AB or BE, the quotient 
will be BC or EK, the unit place of the root. 

Then, placing BC or 6, in the root, and also in the divi- 
Bor, and then multiplying the whole divisor 66 by 6, we 
obtain for a product the two tec\AXi^<&%^ '^^ viA EG to- 
g^tber with the square EB. 
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Hence, the square root 1296 is 36 ; or, in other words 
36 is the side of a square whose area is 1296'. 
Hence we have 

CASE I. 

^ 181. To extract the square root of a whole number. 

RULE. 

I. Point off tlie given number into periods of two figures 
each, counted from the right, by setting a dot over the place 
of units, another over the place of hundreds, and so on. 

II. Find the greatest square in the first period on the left, 
and place its root on the right after the manner of a quotient 
in division. Subtract the square of the root from the first 
period, and to the remainder bring down the second period for 
a dividend. 

III. Double the root already found and place it on the left 
for a divisor. Seek how many times the divisor is contained 
in the dividend, exclusive of the right hand figure, and place 
the figure in the root and also at the right of the divisor. 

IV. Multiply the divisor, thus augmented, by the last figure 
of the root, and subtract the product from the dividend, and 
to the remainder bring down the next period for a new divi- 
dend. But if the product should exceed the dividend, dimin- 
ish the last figure of the root. 

V. Double the whole root already found, for a new divisor, 
and continue the operation €is before, until all the periods are 
brousht down. 



■to' 



Q. What is required when we wish to extract the square root of a 
number 1 What is the greatest square of a single figure 1 What is the 
highest order of units that can be derived from the square of a single 
figure 1 How niany perfect squares are there among the numbers that 
are leas than one hundred 1 

What is the square of a number expressed by two figures equal to 1 
In what places of figures will the square of the tens be found 1 
In what places will the product of the tens by the units be found 1 
What is the first step m extracting the square root of numbers? 
What the second 1 What the third \ WhaX, \.\x^ <wk^V^\ Ww«ii.'i» 
Mb ? Give the entire rule. 
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OPERATION. 

26 31 69(513' 
25 

101)131 
101 

1023)3069 
3069 



« EXAMPLES. 

1. What is the square root of 263169 ? 

We first place a dot over the 
1>, making the right hand period 
69. We then put a dot over the 
1 and also over the 6, making three 
periods. 

The greatest perfect square in 
26, is 25, the root of which is 5. 
Placing 5 in the root, subtracting 
its square from 26, and bringing down the next period 31 , we 
have 1 3 1 for a dividend, and by doubling the root we have 
10 for a divisor. Now 10 is contained in 13, 1 time. Place 
1 both in the root and in the divisor : then multiply 101 by 
I ; subtract the product and bring down the next period. 

We must now double the whole root 51 for a new 
divisor, or we may take the first divisor after having 
doubled the last figure 1 ; then by dividing we obtain 3, 
the third figure of the root. 

Note 1. There will be as many figures in the root as 
there are periods in the given number. 

Note 2. If the given number has not an exact root, 
there will be a remainder after all the periods are brought 
down, in which case ciphers may be annexed, forming 
new periods, each of which will give one decimal place in 
the root. 

2. What is the square root of 36729 ? 

3 67 29(191,64+. 



In this example there 
ore two periods of deci- 
mals, which give two 
places of decimals in the 
root 



I 



29)267 
261 



381)629 
381 



3826)24800 
22956 



\ 



38324)184400 
153296 



•iW^^ ^^m 
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3. What is the square root of 106929 ? Ans. 327. 

4. What is the square root of 2268741 ? 

Ans, 1506,23+. 
6. What is the square root of 7596796 ? 

Ans. 2756,22 + . 

6. What is the square root of 36372961 ? Ans. 6031. 

7. What is the square root of 22071204 ? Ans. 4698. 

Q. How do you extract the square root of a whole number ? How 
many figures will there be in the root ? If the given nivxtber has not 
an exact root, what may be done ? 

CASE II. 
^ 182. To extract the square root of a decimal fraction. 

RULE. 

I. Annex one cipher , if necessary, so that the number of 
decimal places shall be even. 

II. Point off the decimals into periods of two figures each, 
by putting a point over the place of hundredths, a second 
over tlie place of ten thousandths, <^c. : then extract the root 
as in whole nuTnbers, recollecting that the number of decimeU 
places in the root will be equal to the number of periods in 
the given decimal. 

EXAMPLES, 

1. What is the square root of ,5 ? 



We first annex one cipher 
to make even decimal places. 
We then extract the root of 
the first period, to which we 
annex ciphers, forming new 
periods. 



OPERATION. 

,50(,707+ 
49 



140)100 
000 



1407)10000 
9849 



151 Rem. 



Note. When there is a decimal and a whole number 
joined together the same rule wiir apply. 

2. What is the square root of 3271,4207 ? 

Ans. 57,19+. 

3. What is the square' root of 4795;2,57^\'\ 
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4. What is the square root of 4,372594 ? 

Ans, 2,0914-. 

5. What is the square root of ,00032754 ? 

Ans. ,01 809 -f. 

6. What is the square root of ,00103041 ? Ans. ,0321. 

7. What is the square root of 4,426816 ? Ans. 2,104. 

8. What is the square root of 47,692836 ? Ans. 6,906. 

Q. How do you extract the square root of a dedmai fraction ? When 
there is a decimal and a whole number joined together, will the same 
rule apply ? 

CASE III. 

^ 183. To extract the square root of a vulgar fractioD. 

RULE. 

I. Reduce mixed numbers to improper fractions^ and com- 
pound fractions to simple ones, and then reduce the fraction 
to its lowest terms. 

II. Extract the square root of the numerator and denomi- 
nator separately, if they have exact roots ; but when they 
have not, reduce the fraction to a decimal and extract the 
root as in Case II. 



1. What 

2. What 

3. What 

4. What 

5. What 

6. What 



s the square root of |^g| ? Ans. f 

s the square root of f^^ ? Ans. |. 

s the square root of iVA^4 ' ^^' T 

s the square root of |-|f ? Ans. ,89802 -f. 

s the square root of |4i • -^^- ,86602+. 

s the square root of |^ ? Ans. ,93309-}-. 



Q. How do you extract the square root of a vulgar fraction ? 
EXTRACTION OF THE CUBE ROOT. 

^184. To extract the cube root of a number is to 
find a second number which being multiplied into itself 
twice, shall produce the given number. 

Thus, 2 is the cube root of 8 ; for, 2x2x2=8: and 
3 is the cube root of 27 ; for, 3x3 x 3=27. 

J^oots 1, 2, a, 4, 5, 6, 7, 8, 9. 

Gube« 1 8 2,7 ^4 v:i?> '^t.v^ ^^a Vl^ tw 
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From which we see, that the cube of units will not give 
a higher order than hundreds. We may also ren;»ark, that 
the cube of one ten, or 10, is 1000 : and the cube of 9 
tens of 90, is 729,000 ; and hence, the cube of tens mil not 
give a lower denomination than tJiousands, nor a higher de- 
nomination than hundreds of thousands. Hence also, if a 
number contains more than three figures its cube root will 
contain more than one ; if the number contains more than 
six figures the root will contain more than two ; and so on, 
every three figures from the right giving one additional 
place in the root, and the figures which remain at the left 
hand although less than three, will also give one place in 
the root. 

Let us now see how the cube of any number, as 16 is 
f(H:med. Sixteen is composed of 1 ten and G units, and 
may be written 10+6. Now to find the cube of 16 or of 
104-6, we must multiply the number by itself twice. 

To do this we place the numbers thus 10 -f- 6 

10+6 

Product by the units, 60 + 36 

Product by the tens, - - - - 1 00+ 60 

Square of 16, 100+ 120+ 36 

Multiply again by 16, - - - - - - - 10+ 6 

Product by the units, - - - - 600+ 720+216 
Product by the tens, - - 1000 + 1200 360 

Cube of 16, - - - - 1000+ 1800+1080+216 



1 . By examining the composition of this number it will 
be found that the first part 1000 is the cube of the tens : 
that is 

10x10x10=1000. 

2. The second part 1800 is equal to three times thi 
square of the tens multiplied by the units : thatis 

5x(10)^x6=3xl00x6^\^Ci^, 
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3. The third part 1080 is equal to three times the squaie 
of the units multiplied by the tens : that is 

3 X 62 X 10=3 X 36 X 10=1080. 

4. The fourth part is equal to the cube .of the units: 

that is 

63=6x6x6=216. 

Let it now be required to extract the cube root of the 
number 4096. 



4 096(16 
J 

12X3=3)3 (9-8-7-6 
16^=4 096 



Since the number con- 
tains more than three fig- 
m'es, we know that the 
root will contain at least 
units and tens. 

Separating the three right hand figures from the 4, we 
know that the cube of the tens will be found in the 4. 
Now, 1 is the greatest cube in 4. 

Hence, we place the root 1 on the right, and this is the 
tens of the required root. We then cube 1 and subtract the 
result from 4, and to the remainder we bring down the first 
figure of the next period. 

Now, we have seen that the second part of the cube of 
16, viz., 1800 being three times the square of the tens multi- 
plied by the units, will have no significant figure of a less 
denomination than hundreds, and consequently will make 
up a part of the 30 hundreds above. But this 30 hundreds 
also contains all the hundreds which come from the 3rd 
and 4th parts of the cube of 16. If this were not the case, 
the 30 hundreds divided by three times the square of the 
tens would give the unit figure exactly. 

Forming a divisor of three times the square of the tens 
we find the quotient figure to be ten — but this we know to 
be too large. Placing 9 in the root and cubing 19, we find 
the result to be 6859. Then trying 8 we find the cube of 
18 still too large — but when we take 6 we find the exact 
number. Hence the CAibe loox. o^ \Qf^^ v* \^, 
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CASE I. 

§ 185. To extract the cube root of a whole number. 

RULE. 

I.; Point off the given number into periods of three figures , 
eocA, by placing a dot over the place of units, a second over 
the place of thousands^ and so on to the left : the left hand 
period will often contain less than three places of figures. 

II. Seek the greatest cube in the first period, and set its 
root on the right after the manner of a quotient inr divisioji. 
Subtract the cube of this figure from the first period, and 
to the remainder Imng down the first figure of the next 
period, and call the number the dividend. 

III. Take three times the square of the root just found 
for a divisor and see how often it is contained in the dividend 
and place the quotient for a second figure of the root. Then 
cube the figures of the root thus found, and if their cube be 
greater than the first two periods of the given number, 
diminish the last figure, but if it be less, subtract it from 
the first two periods, and to the remainder bririg down the 
first figure of the next period, for a new dividend. 

IV. Take thre& times the square of the v^hole root for a 
hew divisor, and seek how often it is contained in the new 
dividend : the quotient will be the thiid figure of the root. 
Cube the whole root and subtract the result from the first 
three periods of the given number, and proceed in a similar 
way for all the periods, 

EXAMPLES. 

1. What is the cube root of 99252847 ? 

99 252 847(463 
4^ =64 

4^X3 = 48)352 dividend 

First two periods - - - - 99 252 
(46)8=46x46x46= 97 336 

3x(46)''=6348 ) 19168 2nd dividend 



The first three periods - - 99 252 847. 
(463)' =99 252 847. 



A.US. ^*^ 
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2. What is the cube root of 389017 ? Ans. 73. 

3. What is the cube root of 5735339 ? Ans. 179. 

4. What is the cube root of 32461759? Ans. 319. 

5. What is the cube root of 84604519 ? Ans, 439. 

6. What is the cube root of 259694073 ? Ans: 638. 

7. What is the cube root of 48228544? Ans. 364. 

8. What is the cube root of 27054036008 ? 

Ans. 3002; 

Q. What is required when we are to extract the cube root of a 
number ? How do you extract the cube root of a winile number? 

CASE II. 
^ 1 86 To extract the cube root of a decivxial fraction. 

RULE. 

Annex ciphers to ihe decimal, if necessary, so *hat it shall 
consist of 3, 6, 9, (SfC, places. Then put the first point 
over the place of thousandths, the second over the place of 
millionths, and so on over every third place to tke right; 
after which extract the root as in whole numbers. 

NoTK 1. There will be as many decimal plac«5'3 in the 
iroot as there are periods in the given number. 

Note 2. The same rule applies when the given T\umber 
is composed of a whole number and a decimal. 

Note 3. If in extracting the root of a number t>»ere is 
a remainder, after all the periods have been brought down 
periods of ciphers mav be annexed by considering th9»» 
as decimals. 

EXAMPLES. 

1. What is the cube root of ,157464? Ans. M 

2. What is the cube root of ,87j983875 ? Ans. ,95^ 

3. What is the cube root of 12,977875? Ans. 2,35 

4. What is the cube root of ,751089429. Ans. 0,909 

5. What is the cube root of ,353393243. Ans. 0,707 

6. What is the cube root of 3,408862625. Ans. 1,505. 

7. What is the cube root of 27,708101576. 

Ans. 3,026. 

Q. How do you extract the cube root of a decimal fraction ? How 
many decimal places wlU iViere be \xv \Jc\ft tqqI'? "Will the ^me role 
iipply when there is a w\\o\e nviinViet axv^ a. <\^dTv\^'\ \xv ^^iXx^sdosst^ 
i/ie root if there is » wmamdct, v»\ift.t in^'S >a^ Aswv^'X 
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CASE III. 

§ 187. To extract the cube root of a vulgar fraction. 

RULE. 

I. Reduce compound fractions to simple ones, mixed num- 
bers to improper fractions, and then reduce the fraction to 
its lowest terms. 

II. Then extract the cube root of the numerator and deruh 
minator separately, if they have exact roots ; hut if either of 
them has not an exact root, reduce tJie fraction to a decimal, 
<m.d extract the root as in the last Case, 

EXAMPLES. 

1. What is the cube root of fff ? Ans ^ 

2. What is the cube root of 12if ? Ans. 2f 

3. What is the cube root of Sl^^l Ans. 3j 

4. What is the cube root of yswo • '^'*^' I 

5. What is the cube root of A ? Ans. ,829 + 

6. What is the cube root off? Ans. ,822 + 

7. What is the cube root of f ? Ans. ,873 + 

^. How do you extract the cube root of a vulgar fraction ? 



ARITHMETICAL PROGRESSION. 

^ 188. If we take any number, as 2, we can, by the 
continued addition of any other number, as 3, form a series 
of numbers : thus, 

2, 5, 8, 11, 14, 17, 20, 23, &c., 

in which each number is formed by the addition of 3 to 
the preceding number. 

This series of numbers may also be formed by subtract- 
ing 3 continually from the larger number ; thus, 

23, 20, 17, 14, 11, 8, 5, 2. 

A series of numbers formed \ty eVOoiet xjvj \% ^'%^^^'«:^ 
AritAmetical Series^ or au Arithmetkol Ptogrcissw^*, "^ss^ 



1^59 ARITHMETICAt PROGRESSION. 

the number which is added or, subtracted is called the 
common difference. 

When the series is formed by the continued addi- 
tion of the common difference, it is called an ascending 
series ; and when it is formed by the subtraction of the 
common difference, it is called a descending series ; thus,, 

2, 5, 8, 11, 14, 17, 20, 23, is an ascending series. 
23, 20, 17, 14, 11, 8. 5, 2, is a descending series. 

The several numbers are called tenns of the progres- 
sion : the first and last terms are called the extremes, and 
the intermediate terms are called the means. 

Q. How do you form an Arithmetical Series? What is the com- 
mon difference? What is an ascending series ? What a descending 
series ? What are the several numbers called? What are the first 
and last terms called ? What are the intermediate terms called? 

^ 189. In every arithmetical progression there are 
five things which are considered, any three of which 
being given or known, the remaining two can be deter- 
mined. They are, 

1st, the first term; 

2nd, the last term ; 

3rd, the common difference ; 

4th, the number of terms ; 

5th, the sum of all the terms. 

Q. In eveiy Arithmetical Progression how many things are con- 
mdered ? What are they ? 

§ 190. By considering the manner in which the as- 
cending progression is formed, we see that the 2nd term 
is obtained by adding the common difference to the first 
term ; the 3rd, by adding the common difference to the 
2nd; the 4th, by adding the common difference to the 
3rd, and so on ; the number of additions being 1 less tlian 
the number of the term found. 

But instead of making the additions, we may multiply 
the common difference by the number of additionsj that is 
byl less than the number of Vexm^, ^x^d add the first term 
to the product. 



Hence, we have 

CASK I. • 

Having given the first term, the common difference, 
and the number of terms, to find the last term. 

RULE. 

Multiply the common difference by 1 less than the number 
^iftermSj and to the product add the Jirsi term. 

^. How do you find the last term when the fint tenn and commoa 
di^irenoe are luiown? 

BZAMPLBS. 

1. The first term is 3, the common difference 2, and the 
number of terms 19 : what is the last term ? 



We multiply the 
number of terms less 
1, by the common dif- 
ference 2, and then 
add the first term. 



OPBRATION. 

18 number of terms less 1. 

2 common difference 
36 

3 1st term 

39 last term. 

Ans. 39. 



2. A man bought 50 yards of cloth for which he was 
to pay 6 cents for the first yard, 9 cents for the 2nd, 12 
cents for the 3d, and so on increasing by the conunon 
difference 3 : how much did he pay for the last yard ? ' 

Ans, $1,53. 

3. A man puts out $100 at simple interest, at 7 per cent ; 
at the end of the first year it will have increased to $107, 
at the end of the 2nd year to $114, and so on, increasing 
$7 each year : what will be the amount at the end of 16 
years? • Ans. $205. 

4. Twelve persons agree to contribute to a charitable 
object in the following proportions : the first person is to 
give $2, the 2nd $4, the 3rd $6, and so on, each giving 
$2 more than the one previous : what does the last one 
give? Ans. $24. 

5. The first term is 5, the common. di€^\^^^^ V)t»^«:^ 
iho number of terms 1 5 : what is t\xQ \^\ Xatcd^X A»s.. Vt^ 
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^191. Since the last term of an aritliihetical progres- 
■ion is equal to the firal terra added to the product of the 
commQA difierejQuce by .1 les& than the niunber of tems, it 
follows, that the difference of the ei^remes will be eqpal 
to this product, and that the common difference will be 
equals to this product divided by 1 less than the number 
of tenDs. 

Hence, weluure 

CASIB. II, 

Having given the two extremes and the number of 
terms of an arithmetical progression, to find the common 
diff(^rence. 

BULE. 

Subtract the less extreme from the greater and divide the 
remainder by 1 less than the number of terms^ the quotient 
wiU be the common difference, 

Q. How do you find the common difiereiice,,when you. know tli0 
two extremes and number of terms ? 

EXAMPLES. 

If The extremes are 4 and 104, and the number of 
terms 26 : what is the common difference ? 



We subtract the less 
Mitreme from the great- 
er and divide the differ- 
ence by one less than 
the number of terms. 



OPERATION. 

104 

4 



26—1=25)100(4 
100 

Ans. 4; 



2. A man has 8 sons, the youngest is 4 years old and 
the eldest 32, their ages increase in arithmetical progres* 
sion : what is the common difference of their ag^s ? 

32-4=28: then 8- 1=7)28(4 

Ans, 4 

3. A man is to travel from New York to a certain place 
in 12 days ; to go 3 miles the first day, increasing 
erery day by the same number of miles, so that the last 

day's journey may be 5ft Ti\\\e% *. \^Qjf»x^d the daily 
increase. > Aarvs^^tNOyk 



4» 193. If 196 tikt at^ ariflunelieifl i«liw, m 

8 5 7 9 11 13 15 17 19, &c. 
19 17 15 13 11 9 7 5 3 by reveniog the onler 
22 22 22 22 22 22 22 22 22 | ^^^^^^^^ 

Here we see that the sum of the terms of these twp 
series is equal to 22, the sum of the extremes, multiplied 
bjr the number of terms ; and consequently, the sum of 
either series is equal to the sum of the two extremes 
multiplied by half the number of terms ; hence, we havis 

CASE III. 

To find the «um of all the terms of an arithmetical 
progression. 

RtJLE. 

Add' all the extnmes together and multiply their sum hy 
half the number of terms^ the product imU be the sum of the 



Q. How do you find the sum of an arillim«tic«l Mite ? 

EXAMPLES. 

1. The extremes are il and 100, and the number of 
terms 22 : what is tbe sum of the series ? 

OPERATION. 

2 Isit terfti 
100 last term 



102 sum of extremes 
11 half the number of terms 



We first add together 

the two extremes and 

then multiply by half 

ike number of terms. 

1122 su tti of series. 

Ans. 1122. 

% How maifiy sHokes dinem die haaimer of a elock 

tXt&L^ hi 12 houRst Ane. 7B^ 

3. Thfe first term of a series is 2, the common 6xSex* 
ence 4, and the number of terms 9, what is the last teim 
and sum of the series ? Ans. last term 34vsum 162. 

4. If 100 eggs are placed in a right line, exactly one 
yud from each other, and the first one yaxA from a basket : 
what distance will a man travel who gtt&L^m them up 
«ngly, and places them in the basket? 
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€;bom£Trical progression. 

\ 193. If we take any number, as 3, and multiply it 
continuaUy by any other number, as 2, we form a series 
of numbers, thus, 

3 6 12 24 48 96 192, &c, in which each 
number is formed by multiplying the number before it, 
by 2. 

This series may also be formed by dividing continually 
the largest number 192 by 2. Thus, 

192 96 48 24 12 6 3. 

A series formed in either way is called a Geometrical 
Series, or a Geometrical Progression, and the number by 
which we continually multiply or divide, is called tho 
common ratio. 

When the series is formed by multiplying continualljf 
by the common ratio, it is called aii ascending series ; and 
when it is formed by dividing continually by the conmiOD 
ratio, it is called a descending series. 

Thus, 

3 6 12 24 48 96 192 is an ascending seriofli 
192 96 48 24 12 6 2 is a descending series. 

The several numbers are called terms of the progression. 
The first and last terms are called the extremes^ asd 
the intermediate terms are called the means. 

Q. How do you form a Geometrical Progression 7 What is tbs 
DOmmon ratio ? What is an ascending series T What is a descending i 
series 7 What are the several numbers called 7 What are the firrt 
and last terms called 7 What are the intermediate terms cidled 7 

> ^ 194. In ewry Geometrical, as well as in eveiy 
Arrthmetical Progression, there are five things which are 
considered^ any three of which being given or known, the 
remaining two can be determined. 
They ar^, 

Ist the first term, 

2nd the last teim, 

Srd the common ratio, 

4th the number of teims^ 

<5th the BUia of ai\ x\ie Xonnft. 
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By considering the manner in which the ascending 
progression is formed, we see that the second term is 
obtained by multiplying the first term by the common 
ratio; the 3rd term by multiplying this product by the 
conunon ratio, and so on, the number of multiplications 
being one less than the number of terms. Thus, 

3=1 1st term, 
3x2=6 2nd term, 
3x2x2=12 3rd term, 
3 X2 X 2 x2=24 4th term, <&c. for the other terms. 
But 2 X2=2S 2 x2 X 2=2^ and 2 x2 X2 x2=2^ 

Therefore, any term of the progression is equal to the 
first term multiplied by the ratio raised to a power 1 less 
4faan the number of the term. 

Q,. In every Geometrical Progression, how many things are ooa- 
fidered? Whataiethey? 

CASE I. 

Having given the first term, the common ratio, and the 
number of terms, to find the last term. 

RULE. 

Raise the ratio to a power whose exponent is one less than 
the number of terms, and then mtdtiply the power by the first 
termf the product wUl be the last term. 

EXAMPLES. 

1. The first term is 3 and the ratio 2; what is tht 
Giih term ? 

2x2x2x2x2xr2^=£:3a 

3 Isttenn 

Ans, "96 

■ ^ • •» 

2. A man purchased 12 pears : he was to pay 1 farthing 
for the first, 2 farthings for the 2nd, 4 for the 3rd, and so 
oa doubling each time : what did he pay for the last ? 

Arts. £2 2s. Sd. 

3. A gentleman dying left nine sons, and bequeathed his 
estate in the following matvnex: to ^^^^ c^^cvj\ss«i S.'^v 
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Ills y^ouKigest son to have twice as much as the execulon, 
and each son to have double the amount of the son next 
younger : what was the eldest son's portion ? 

Ans. dC25600, 

4. A man bought 12 yards of cloth, giving 3 cents foi 

the 1st yard, 6 for the 2nd, 12 for the 3rd, &c. : whai 

did he pay for the last yard ? A^, $61,44 

CASE u. 

^ 1 95. Having given the ratio and the two extreoMt 
to find the sum of the aeries. 

RULE. 

Subtract the less extreme from the gredter^ dvoide ik 
remainder by 1 less than the ratio, cmd to the quotient add 
the greater extreme : the sum wiU be the sum of the serin* 

Q. How do you find the sum of the series ? 

EXAMPf^S. 

1. The first term is 3, the ratio 2, and last term 
192 : what is the sum of the series ? 

192 — 3 = 189 difference of the extremes, 

2—1 = 1)189(189; then 189+192=381 Ans. 

2. A gentleman married his daughter on New Year's 
day, and gave her husband 1^. towards her portion, and 
was to double it on the first day of every month during th(J 
year: what was her portion ? 

Ar^, j£:204 ih^ 

3. A man bought 10 bckshels df wheal on the condition 
that he should pay 1 cent for the 1st bushel, 3 for the 
2nd, 9 for the 3rd, and so on to the last : what did he 
pay /or the last bushel and for the 10 bushels ? 

Ans, last bushel $196,83, total cost $295,24. 

4. A man has 6 children ; to the 1st he gives $150, to 
the 2Qd $300, to the 3rd $600, and so on, to each twice? 
as much as the last : how much did, the eldest receive 

and what was the amoutil iece\ve^\sY ^«v8l^\ 
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MENSURATION. 

^ t9&. A triangle ia a figure 
bounded by three straight lines. Thus, 
BAO, is a triangle. 

The three lintes BA, AC, BC, are 
called sides: and the three corners, 
B, A, and C, are called angles. The 
side BC is called the base. 



When a line like AD is drawn making the angte 
ADB equal to the angle ADC, then AD is said to bo 
perpendicular to BC, and AD is called tho altitude of the 
tdangle. Each triangle BAD or DAC is called a right 
angled triangle. The side BA or the side AC, opposite 
the right angle, is called the hypotkenuse. 

Ths area or content of a triangle is equal to half the 
prodttct of its base by its altitude. 

EXAMPLES. 

1. The base of a triangle is 40 yards and the perpen- 
dicular 20 yards : what is the area ? 



W.e first multiply the 
base by the altitude and the 
product is square yards, 
which we divide by 2 for 
the area. 



OPERATION. 

40 
20 



2)800 



Ans. 400 square yards. 



2. In a triangular field the base is 40 chains and the 
perpendicular 15 chains: how much does it contain? 
(see ^ 64.) Ans. 30 aq/'es. 

3. There is a triangular field of which the base is 35 
rods and the perpendicular 26 tods : v?\aX \& \\.% ^^\!^»^\ 
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4. What is the area of a square field of which the sides 
are each 33,08 chaios ? 

Ans. 109A. IR. 28P+. 

5. What is the area of a square piece of land of which 
die sides are 27 chains ? Ans. 12 A, 3R, 24P. 

6. What is the area of a square piece of land of which 
the sides are 25 rods each ? Ans. 3 A. 3R. 25P. 

^ 197. A rectangle is a four-sided 
figure like a square, in which the sides are 
perpendicular to each other, but the adjacent 
sides are not equal. 

The area or content of a rectangle is equal to the length 
multiplied by the breadth. 

EXAMPLES. 

1. What is the content of a rectangular field the lengtli 
of which is 40 rods and the breadth 20 rods ? 

Ans. 5 acres. 

2. What is the content of a field 40 rods square. 

Ans. 10 acres. 

3. What is the content of a rectangular field 15 chains, 
long and 5 chains broad ? Ans. 7 A. 2R. 

4. What is the content of a fi^d 25 chains long by 20 
dudns broad ? Ans. 50 acres. 

5. What is the content of a field 27 chains long and 9 
rods broad? Ans. 6A. OR. 12P. 

^ 198. A circle is a portion of a 
plane bounded by a curved line, every 
part of which is equally distant from a 
certain point within, called the centre. 

The curved line AEBD is called the 
ctrcutnference : the point C the centre ; 
the line A6 passing through the centre, 
a diameter, and CB the radius. ^ 

The circumference AEBD is 3,1416 times greater than 

the diameter AB. Hence, if the diameter is 1, the cir- 

cfumference will be 3,1416. Hence, also, if the diameter 

J8 known, the circumfeietkCQ \« fo\)SLd by multiplying 

•%1416 by the diameter. 




MENSURATION. 



261 



EXAMPLES. 

he diameter of a circle is 4, what is the circum- 
? 

OPERATION. 

nrcumference is found by simply 
ying 3,1416 by the diameter. 



3,1416 

4.: 



Ans. 12,5664. 

he diameter of a circle is 93, what is the circum- 
? Ans. 292,1688. 

he diameter of a circle is 20, what is the circum- 
? Ans. 62,832. 

19. Since the circumference of a circle is 3,1416 
reater than the diameter, it follows that if the cir- 
3nce is known we may find the diameter by dividing 
1416. 

EXAMPLES. 

Ihai is the diameter of a circle whose circumfer- 
78,54. 



divide the circumfer- 
Y 3,1416, the quotient 
le diameter. 



OPERATION. 

3,1416)78,5400(25 
62832 

157080 
157080 



Vhat is the diameter of a circle whose circum- 
1 is 11652,1944? Ans. 37,09. 

'^hat is the diameter of a circle whose circumference 
)? Ans. 2180,41 + . 

30. The area or content of a circle is found by 
^ing the square of the diameter hy the decimal ,7854. 

EXAMPLES. 

^hat is the area of a circle whose diameter is 6 ? 



first square the diame- 
ving 36, which we 
ultiply by the decimal 
the product is the 
the circle 



OPERATION. 

6^^=36 
,7854x36=28,2714 



\ Ans^__J|^?nM^ 
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2. What is the area of a circle whose diameter is 10! 

Ans, 78,54. 

3. What is the area of a circle whose dianieter is 7 ! 

Ans. 38,4846. 

4. How many square yards in a circle whose diameter 
IS 3^ feet. ' Ans. 1,069016+ 

^ 201. The surface of a sphere is formed by multiply' 
ing the square of the diameter hy the decimal 3,1416. 

EXAMPLES. 

1. What is the surface of a sphere whose diameter 
is 12? 

We simply multiply the deci- operation. 

mal 3,1416 by the square of the 
diameter : the product is the 
surface. 



3,1416 
12^^=144 



Ans. 452,3904 



2. What is the surface of a sphere whose diameter is 7! 

Ans. 153,9384. 

3. Required the number of square inches in the surface 
of a sphere whose diameter is 2 feet or 24 inches ? 

Ans. 1809,5616. 

4. Required the area of the surface of the earth, its 
mean diameter being 7918,7 miles ? 

Ans. 196996571,722104 sq. miles. 

^ 202. To find the solidity of a sphere — Multiply ih 
surface hy the diameter and divide the product by 6 — th 
quotient will he the solidity. 

EXAMPLES. 

1. What is the solidity of a sphere whose diameter is 
12? 



We first find the surface 
by multiplying the square of 
the diameter by 3,1416. We 
then multiply the surface by 
the diameter and divide the 
product by 6. 



OPERATION. 

12^= 
multiply by 3,1416 



12^^=144 



surface =-452,3904 
diameter 12 



6 )5428,6848 
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2. What is the solidity of a sphere whose diameter is 4 ? 

Ans. 33,5104, 

3. What is the solidity of the earth; its mean diameter 
hAng 7918,7 miles ? Ans. 259992792079,800+ . 

^ 203. To find the solid content of a prism — Multi- 
ply the area of the hose by the altitude, and the product will 
he the content. 

EXAMPLES. 

1 . What is the content of a square prism, each side of 
the square which forms the base being 15, and the altitude 
of the prism 20 feet? 

OPERATION. 

We first find the area of the square 
which forms the base, and then multi- 
ply by the altitude. 



15 =225 
20 



Ans, 4500 



2. What is the solid content of a cube each side of which 
is 24 inches ? Ans. 13824 solid in. 

3. How many cubic feet in a block of marble of which 
the length is 3 feet 2 inches, breadth 2 feet 8 inches, and 
height or thickness 2 feet 6 inches ? Ans. 21^ solid ft. 

4. How many gallons of water, ale measure, will a 
cistern contain, whose dimensions are the same as in the 
last example ? (See ^ 67, Note). Ans. V29^gal. 

5. Required the solidity of a triangular prism whose 
height is 1 feet, and area of the base 350 ? A?is. 3500. 

§ 204. To find the convex surface of a cylinder— 
Multiply tfie circumference of its base by tite altitude. 

EXAMPLES. 

1. What is the convex surface of a cylinder, the diame- 
ter of whose base is 20 and the altitude 50 ? 

OPERATION. 

We first multiply the diameter 3,1416 

by 3,1416 which gives the cir- 20 

cumference of the base. Then 62 8320 

multiplying by the altitude, we ! 50 

obtain the convex surface. \ . 
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2. Required the convex surface of a cylinder, tb 
cumference of whose base is 6509 and altitude 27 ? 

Ans. 17 

. 3. Required the surface of a cylinder, the diame 

whose base is 20 and the altitude 20 ? Ans. \2l 

§ 205. To find the solidity of a cylinder — Mi 
the area of the base by the altitude, the product will 
solid content, 

EXAMPLES. 

1. Required the solidity of a cylinder of whic! 
altitude is 12 feet, and the diameter of the base 15 f 

OPERATION. 

We first find the area of the 
base, and then multiply by the 
altitude — ^the product is the 
solidity. 

2120 

I 

is the solidity of a cylinder the diame 
is 20 and the* altitude 29? Ans. 91! 
is the solidity of a cylinder the diame 
is 12, and the altitude 30 ? Ans. 33 9i 
is the solidity of a cylinder, the diame 
is 16 and altitude 9? Ans. 1809, 

is the solidity of a cylinder, the diame 
is 50 and altitude 15? Ans. 29^ 



15 =S 
area base 176 



2. What 
whose base 

3. What 
whose base 

4. What 
whose base 

5. What 
whose base 

§ 206. To find the solidity of a cone — Multip 
area of the base by the altitude, and divide the product 

EXAMPLES. 

1 . Required the solidity of a cone the diameter of ^ 
base is 5 and the altitude 10 ? 

We first square the diameter operatio 

and multiply it by ,7854 which ^Ja ,1 

gives the area of the base. We ^^ ^ »^^^^ = ^ ^ 

next multiply by the altitude, 

and then divide the pioAvxcl \ 3\19 

by 3. \ A.US, 
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2. What is the solidity of a cone the diameter of whose 
base is 18 and the altitude 27 ? Ans. 2290,2264- 

. What is the solid content of a cone the diameter of 
ose base is 20 and the altitude 30? Ans. 3141,6. 

4. What is the solidity of a cone whose altitude is 27 
feet, and the diameter of the base 10 feet? A?is. 706,86. 

5. What is the solidity of a cone whose altitude is 12 
feet, and the diameter of its base 15 feet? Ans. 706,86. 

^ 207. To find the solidity of a pyramid — Multiply 
the area of the base by the altitude and divide the product 
by 3. 

EXAMPLES. 

1 . Required the solidity of a pyramid of which the area 
of the base is 95, and the altitude 15. 



We simply multiply the area of the 
base 95, by the altitude 15, and then 
divide the product by 3. 



OPERATION. 

95 
15 



475 
95 

3)1425 

Ans. 475 



2. What is the solidity of a pyramid, the area of whoso 
base is 260 and the altitude 24 ? Ans. 2080. 

3. What IS the solidity of a pyramid, the area of whose 
base is 207 and altitude 18 ? Ans. 1242. 

4. What is the solidity of a pyramid, the area of whose 
base is 403 and altitude 30 ? Ans. 4030. 

5. What is ihe solid content of a pyramid, the area of 
whose base is 270 and altitude 16? Ansi 144(). 

6. A pyramid has a rectangular base, the sides of which 
are 25 and 12 ; the altitude of the pyramid is 36 ; what 
is its solid content ? Ans. 3600. 

7. A pyramid with a square base of which each side is 
30, has an altitude oi' 20 ; what is its solid content ? 
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PROMISCUOUS QUESTIONS. 

1. A merchant bought 13 packages of goods, for virl^lb 
he paid $326 : what will 39 packages cost at the same 
rate? Ans. $978. 

2. Two merchants, A and B traded together ; A put in 
je320 for 5 months, and B £A^0 for 3 months; they 
gained JCIOO : how much should each one receive ? 

Ans, A i;53 13* 9f||J, B £4.Q 6s 2^^. 

3. If I buy 1000 Ells Flemish of linen, for je:90, what 
must it be sold for per Ell English, to make jS*10 by the . 
purchase ? Ans. 3s 4d. 

4. What number taken from the square of 54 will leave 
19 times 46? Ans. 2042. 

5. If I of a gallon of wine cost | of a £, what will J 
of a tun cost? Ans. jG105. 

6. If an officer's salary is £48 per annum, how mucb 
will he receive in 232 days ? Ans. jETSO 10^ 2^+. 

.7. If a gentleman spends one day with another, £1 If 
lO^dj and at the end of the year has saved jC340, what is 
his yearly income 1 Ans. jC848 14^ 4^. 

8. If 8 cannons expend, m one day, 48 barrels of 
powder, how much will 24 cannons expend in 22 days ? 

Ans. 31686ar. 

9. What number is that which being multiplied by J 
will produce } ? Ans. f . 

10. A person dying divided his property between his 
widow and his four sons: to his widow he gave $1780, 
and to each of his sons $1250 : he had been 25^ years 
m business, and had cleared on an average $126 a year: , 
how much had he when he began business ? 

Ans. $3567. 

11. A besieged garrison consisting of 360 men was 
provisioned for 6 months, but hearing of no relief at the 
end of 5 months, dismissed so many of the garrison that 

/^e reniaiiiing provision lasted & motL\\A\ \vo^ many men 
n^er© sent away ? ^t\*,^'^^* 
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12. What number aclded to llf, will produce 36|^? 

Ans. 24|}f. 

13 What number multiplied by |, will produce H^V? 
» ' Ans. 26-H. 

14. A man had 12 sons, the youngest was 3 years old 
and the eldest 58, and their ages increased in arithmetical 
progression : what was the common difference of their 
ages? Ans, 5 years. 

15. A snail in getting up a pole, 20 feet high, was 
.observed to climb up 8 feet every day, but to descend 4 

feel every night : in what time did he reach the top of the 
pole ? Ans. 4 days. 

16. Two persons, A and B are indebted to C ; A owes 
$2173, which is the least debt, and the difference of the 
debts is $371 : what is B's debt? Ans. $2544. 

17. What is the difference between twice four and forty, 
and twice forty-four : also between twice five and fifty, and 
twice fifty-five ? Ans. 40 and 50. 

18. A lady being asked her age, and not wishing to give 
a direct answer, said, I have 9 children, and three years 

_ elapsed between the birth of each of them ; the eldest was 
born when I was 19 years old, and the youngest is now 
exactly 19 : what was her age ? Ans. 62 years. 

19. What number added to the 43d part of 4429, will 
make the sunt 240 ? Ans^ J 37. 

20. A man went to sea at 17 years of age ; 8 years after 
he had a son born, who lived 46 years, ar>d died before his 
father : after which the father lived twice twenty years 
and died : what was the age of the father ? 

Ans. Ill years. 

21. A brigade of horse consisting of 384 men, is to be 
formed into a solid body consisting of 32 men in front ; 
how many ranks will there be ? Ans. 12. 

22. A room 30 feet long and 18 feet wide is to be 
. covered with painted cloth f of a yard in width: how 

many yards will cover it ? Ans. 80. 

23. A, B and C trade together and ^aitv ^l.*2A.»^\!2is3^ 
h to be shared according to ©ac^v Qa^^^«X^^\ K^^gc^x^ 
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$140, B $300, and C $160; what is e^cb m^a's' 
share ? Ans, A's $28, B's $60, and C's 32. 

24 There is a stone which measures 4 feet 6 inches: 
long, 2 feet 9 inches broad, and 5 feet 4 inches daepl 
how many solid feet does it contain? Ans. 66 feet. 

25. Two men depart from the same place and travel in 
diff'erent directions; one goes 7 miles and the other 11 
miles per day : how far will they be apart at the end of the. 
1 2 th day ? ^ w^. 2 1 6 miles. 

26. How many planks 15 feet long and 15 inches wide, 
will floor a barn 60^ feet long and 33-i feet wide ? 

Ans. 108^. 

27. A person owned f of a mine, and sold ^ of his in- 
terest for $1710: what was the value of the entire mine? 

Ans. $3800. 

28. The swiftest velocity of a cannon ball, is aboul 
2000 feet in a second of time. In what time, at that rate, 
would it be in moving from the earth to the sun, admitting 
the distance to be 95 millions^ of miles, and the year to 
contain 365 days 6 hours. Ans. 7\^j^ years. 

29. The slow or parade step is 70 paces per minute, at 

28 inches each pace : how fast is that per 'hour ? 

Ans. lyjf miles. 

30. A wall of 700 yards in length was to be built in 

29 days. Twelve men were employed on it for 11 days, 
and only completed 220 yards. How many men must be 
added to complete the wall in the required time ? Ans. 4 

31. How far will 500 millions of guineas reach, when 
Ikid down in a straight line touching one another, sup-' 
posing each guinea to be an inch in diameter? 

Ans. 7891m. 72St/d. 2ft. Sin. 

32. A gentleman whose annual income is J^1500, spends 
20 guineas a week: does he save or run in debt, and 
how much ? Ans. He saves jE?408 per annum. 

33. A person bought 160 oranges at 2 for a penny, and 
180 more at 3 for a penny ; after which he i^old them out 

at the rate of 5 for 2 pence ; did lie make or lose, and how 
much ? Ans » "^fe Vi^X. ^ -je-wtft 
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34. My fi^r sends me word that he has bought goods 
to the value of jETSOO 13s 6d upon my account : what wiB 
his commission come to at 3j^ per cent. ? 

Ans. iri7 lOff 5{d+, 

35. If a quantity of provisions serves 1500 men 12 
weeks, at the rate of 20 ounces a day for each man ; how 
many men will the same provisions maintain for 20 weeks, 
at the rate of 8 ounces a day for each man ? 

Ans, 2250 men, 

36. A younger brother received $8400, which was 
just 1^ of his elder brother's fortune : what was the father 
worth? Ans, $19200. 

37. If 20 men can perform a piece of work in 12 days, 
how many men will accomplish three times as much in 
one-fifth of the time ? Ans, 300* 

38. Suppose that I have A of a ship worth $1200; 
what part have I left after selling f of |^ of my share, and 
what is it worth ? Ans, ^ left, worth $986,66+. 

39. What number is that which being multiplied by | 
of f of 1|, the product will be 1 ? Ans, l\. 

40. What number is that which being, multiplied by 
three thousandths, the product wili be 2637 ? 

Ans, 879000. 

41. What length must be cut off a board 8J^ inches 
broad to contain a square foot, or a^ much as 12 inches in 
length and 12 in breadth? Ans, 16^ inches. 

42. A man exchanged 70 bushels of rye, at $0,92 per 
bushel, for 40 bushels of wheat, at $1,37^ per bushel, and 
received the balance in oats, at $0,40 per bushel : how 
many bushels of oats did he receive ? Ans. 23^^ 

43. My horse and saddle together are worth $132« 
and the horse is worth 10 times as much as the saddle : 
what is the value of the horse. Ans, $120. 

44. Four persons traded together on a capital of $6000, 

of which A put in |^, B put in j-, C put in ^, and D the 

rest ; at the end of 4 years they had gained $4728 : whal 

was each one's share of the gain ? f A's $2364. 

. JB's$n82. 
Ans. \.^^^%-is^^ 



270 APPENDIX. 

45. A fanner being asked how many sb^ep he had, 
answered, that he had them in five fields, in the Ist he 
had ^ of his flock, in the 2nd :^, in the 3rd -J-, in the 4th 
1^, and in the 5th 450 : how many had he ? Ans. 1200. 

46. The circumference of the earth is 360 degrees, and 
each degree is 69^ miles, how long would a man be m 
travelling round it, who travelled at the rate of 20 miies a 
day, the year being reckoned at 365 days 6 hours ? 

Ans, 3 years 155^ days, 

47. How many bricks 8 inches long and 4 inches wide, 
will pave a yard that is 100 feet by 50 feet ; also a yard 
that is 50 feet square ? Ans. 22500;— 2nJ yard 11250. 

48. Sound travels about 11 42 feet in a second. Now 
if the flash of a cannon be seen at the moment it is fired, 
and the report heard 45 seconds after, what distance 
would the observer be fr*. i the gun ? 

Ar^, 9mi, 5fur. 34r(/+. 

49. Two persons depart from the same place, one 
travels 32, and the other 36 miles a day : if they travel 
in the same direction, how far will they be apart at the 
end of 19 days, and how far if they travel in contrary 
directions ? A i^^ miles same direction. 

\ 1292 miles opposite directions. 

50. In a certain orchard, ^ of the ti:ees bear apple?, \ 
of tnem bear peaches, ^ of them plums, 120 of them 
cherries, and 80 of them pears : how many trees are there 
in the orchard ? Ans. 2400. 

51. A person being asked the time, said, the time past 
noon is equal to ^ of the time past midnight : what was 
the hour ? - Ans. 3 cl'dock 

52. A circular fish pond is 865 feet in diameter : whftt 
is its circumference^ and what is its area ? 

M i circumference 2717,484/i. 
^^** I Mrea 587655,915^^. yi. 

53. Hqw many stones 2 feet long, 1 foot wide, and 6 
inches tMck, will builda^&W.\^ ^^\d&loii^^2 yards high 

Mdl 4 feet thick 1 ^^* ^^ 
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54. A well is to be stoned, of which the diameter is 6 
feet 6 inches, the thickness of the wall is to be 1 foot 6 
inches, leaving the diameter of the well within the stones, 
3 feet 6 inches. If the well is 40 feet deep, how many 
feet of stone will be required? Ans. 942,48/if. 

55. A reservoir of water has two cocks to supply it. 
The first would fill it in 40 minutes, and the second in 50 
It has likewise a discharging cock by which it may be 
emptied when full in 25 minutes. Now if all the cocks 
are opened at once and the water runs uniformly as we 
have supposed, how long before the cistern will be £Qled ? 

Ans. 3hr. 20m. 

56. A ship has a leak by which it would fill and sink 
in 15 hours, but by means of a pump it could be emptied, 
if full, in 16 hours. Now, if the pump is worked from 
the time the leak begins, how long before the sliip will 
sink ? 

It will fill -^ in an hour; they pump out ^^ hence, 

the water gains ^ — ts—'S^ ^^ ^^® ^^® ^'^^P V^^ hour. 

Ans. 240 hours. 

57. How many planks 15 feet long and 15 inches wide, 
will floor a bam which is 60 J feet long and 33^ wide ? 

Ans, 108f^. 

58. A person dying, worth $5460, left a wife and two 
children, a son and daughter, absent in a foreign country: 
He directed that if his son returned, the mother should 
have one third of the estate, and the son the remainder; 
but if the daughter returned, she should have one third, 'and 
the mother the remainder. Now, it so happened that they 
both returned; how must the estate be divided tg fulfil the 
father's intcQtions ? 

Ans. Daughter $780, Son $3120, Wife $1560. 

59. A cistern containing 60 gallons of water has three 
xmequal cocks for discharging it ; the largest will empty it 
in 1 hoar, the second in two hours, and the third in three : 
in what tiaie will the cistern be emptied if they all run 
together? Ans, 32^^jmin, 

60. A house is 40 feet from the ground to the eaves, and 
it is required to find the length of a ladder which will 
retuA the eaves, supposing the fool oi \\]l<&\u^<\«i ^'vks^g^^W 

placed nearer to the house than 30 te%X. 
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40«=1600 
3Q»= 900 

. 25 00 

' V25OO=50 



It is denaonstrated in Geometry that 
in every right angled triangle, such 
o BAG, the squa^re of the hypothe* 
nuse AC is equal to the sum of the 
squares of the other sides, AB and 
BC. That is,. 

AC*=AB«-fBG« 

If then we extract the square root, 
we have 

AC= Vab^+bci 

When, therefore, the sides AB, BC are known, wc 
can find the side AC, by first squaring AB and BC, 
taking the sum and extracting the square root. 

Thus, in the example above, we 
square each of the sides, take the 
sum, which is 2500, the square 
root of which is 50. Hence, 50 is 
the length of the required ladder. 

61. If a house is 50 feet deep, and the upright which 
supports the ridge pole is 12 feet high, what will be the 
length of the rafters ? Ans, 27,7/i.+. 

^ 62. When it is 12 o'clock at New York, what is the 
hour at London, New York being 75° of Longitude west 
of London ? 

Since the circumference of the earth is supposed to be 
divided into ^0 degrees (see ^ 70), and since the son 
apparently passes through these 360° every twenty-four 
nours, it follows that in a single hour it will pass thj:ou|^ 
one twenty-fourth of 360° of 15°. Hence there are 

15° of motion in 1 hour of time, 
1° of motion in 4 minutes, 
1' of motion in 4 seconds. 

If two places, therefore, have different longitudes thev 

vill have difiPerent times, and the difference of time will 

be one hour for every 15° of longitude, or 4 minutes for 

each degree, and 4 seconds for each minute. It must be 

observed that the place vi\i\c\v \% mQ%\ «aster2if will have 

Ao tjine first, because tYie %\ki xx«h^ torn wsxxa ^^'^^ 
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Te return then to our question, the difference of longi- 
tude between London and New York being 75°, the £f* 
Terence of- time will be found in 
minutes by multiplying 75® by 4, 
giving 300 minutes, or 5 hours. Now 
since New York is west of London, 
the time will be kUer in New York : 
that is, when it is twelve o'clock at 
New York, it will be Gve, P. M. in London ; or when n 
is 12 at London, it wiU be 7, A. M. at New York. 

63. Boston is 6® 40' cast longitude from the city of 
Washington : when it is 6 o'clock P. M. at XVashington 
what is the hour at Boston. 

OPERATION. 

6x4=34' 
40x4=160"= 2'4(K' 



OPERATION. 
75® 
4 

60)300 
Ans, 5 hours. 



26' 40" 



^1- 't ■■ 



Ans. 36' 40" past 6. 



^ The^6 degrees being multi- 
plied by 4 ?ives 24 minutes 
of time, and the 40' minutes- 
being multiplied by 4 givcis 
160 seconds, or 2 fliiAUtes 40 
seconds. The sum is •26' 
40", and smpe Boston is east of Washington the time is 
iHler at Boston. , . . 

' 64. The dkFsrenCd of longitude of %wt places is %S^ 
20'; what is the difference of tknet 

Ans. 5hr, 4lm. 209mi 

65. A traveller leaves New Haven at 8 o'tldcit'oii 
Monday morning^ and walks towards Albtfny at the hit* 
of 3 miles an hour ; anothef traveller sets out fvom Albany 
at 4 o^dock on the same evdiling and wtiiks towtftds^New 
Haven, at the rate of 4 miles an ^ur; now supposing tk» 
distance to be 130 miles, whereabout on the Toed ivill 
tbsjriiiseCrl - Aokt. ^^\miUs fnm liiiey» Haxien, 

66. WhUt Is the l^aSt niimber that can be divided by 
1, 2, 3, 4, 5, 6^ 7, d^^ and 9^ without Jkremainder ? - 

Ans. 2d20i 

67.. A. thief is esca'jnng from an* officer. He has 40 
miles, 4he start, and. travels St the rate of 5 miles an how^ 
the pfficer in pursuit iraveb at the T«te of 7 miles aa 
hcNir: how far must h? travel belbfe he overtakes tbi 
Mel? Ans. He trav^a %0 hour«> ^\9^\^^ 
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68. A caii do a piece of work alone in 10 days, and B 
in 13 days : in what time can they do it if diey woi:> 
together? Ans. 5^|. 

69. The accounts of a certain tehool are as follows: 
viz, ^ of the hoys learn geometry, f learn grammar, A 
learn arithmetic, i^ learn to write, and 9 learn to read: 
what is the number in each branch 1 

- 4 5 learn geometry, 30' grammar, 24 arith- 
^ ' ( meiic, 12 writing, anji 9 reading. 

;70. If $.120 be divided among three persons. A, B, and 
C, so that when A has $3, B shall have 5 and C 7 : how 
much will each receive ) Ans, A $24, B $40, and C $56. 

71. The head diameter of a. cask is 20 inches and the 
bung diameter 26 inches : how many wine gallons does it 
contiiin, and! how .many heer gallons ?^ 

The mean diameter of a cask is found by adding to ,llte 
h^ad diameter,, two-thirds. of the diierence between the 
bung and head diameters, or if the staves are not much 
curved, by adding six«tentlu. . This reduces .tho cask to a 
cylinder. Then, .to find the solidity, we Hmkiply the 
wfOtLT^^o£ ih0 mofni (^rn^tet l;>y the decimal ,7854 and the 
product by the length ;— ^this will give, the solid cpntent in 
cubic inches. Then if we divide by 231 we have the content 
iij<,wjue ga^oBs^^see ^ ^G.Note), or if divide by 282 w« 
]^ye the content in beer gallons ^(s^e ^ ^7 NOte.) ' 

: For' wude measune ^4^ ^lukiply 
ike l^ngtlv by- l)ie .' square 9C thci. 
niieaii diam^ier, then by the. decimal 
,!?fi64,«nd divide, by 231. • .- y^__ , 

Ifihen, W»dinde'tke decimfil ,7854 by 231, the quotient 
carried to- four plaoe^ of 4w?imalsip.,0034i aad this^deeimal 
multiplied by the^ijarerof the ni.ejftn diameter and by the 
Ifengti of' the cask, will give the content in wine gallons. 

For sinrilar reasons^ the. content ia . 



-. OPEJIATION. 

V, 2x<f,0034 



fiwod in beer gallons by multiplying 
tsgeiber the leB|^h, thejsqiiare «f 

J0OQ£ • 



OPBRATION. 

===^X(?,0028 



*■■ ' I- IV 
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Hcnc6 (ox guaging or measuring casks, we have the 
following 

. RULE 

Multiply the length by the square of the mean diameter, 
then mukiply by 34 for winfi^ and by 28 for beer measure^ 
and paint off in the product four decimal places. The prOf 
duct wiU then express gaUemSrond the decimals of a gcUlon. 

72. How many wine gallons in a cask, wl^ose buE» 
ilijEunSter is 36 inches, head diain^er 30 inches, a^ 
length 50 inches. v , 

We first find the difference of the 
diameters, of which we take two 
thirds and add to the head diameter. 
We then multiply the square of the 
i|^ean diameter, the length and 34 
together, and point off lour decimal 
places in the product. 



OPBRATION. 

I of 6 ==4 
30+4=34 
^4*=:1156 ^* 
115«x50x34=s 
= 19^52 ^.v; 



73. Whatsis ^ vodibttr.pf beer gallons in the last 
exanafrfet'- Ans. 161,84. 

74. How many wir\e, and how liiany beter gafloiis 1ft i 
cask whose length is 36 inches^ bung diameter 3d inches, 
and head diameter 30 inches ? ^ 036 toine gal. 

• - -^l 112 beer g^ 

75. A stationer sold quills at II ;$ a thou^nd, by which 
hfi cleared f of the money ; but they growing scarce he 
rdised the price to tSs 6d a thousand : what dM he cl^ar 
at the last price, on each J^lOO laid^ut? 

Ans.£967s3^. 

76. A water tub holds 147 gallons ; the pipe usually 
brings in 14 gallons in 9 minutes : the tap discharges, at 
a medium, 40 gallons; in 3^1 ^intites* |(ow, supposing 
the^e to be left open, and the water to be turned on at 2 
o'clock in the niorning; a servant at 5 shuts the Hap, sind 
is solicitous to' know in what time the ft> will be ^^ 
in case the water continues to flow. 

• Amp. ihe iuh mil befuU at Z mw. 4^;^%«t. 4¥?t ^ 
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FORMS RELATING TO BUSINESS. 



FORMS OF ORDSRSk 

M S88R8. M. James & Co, 

Please pay John Thompson, or order, 
five hundred doUars, and place the same to my account. 

ir PSTER WORTBT. 

N$w^ Ya^k, JwM 1, 1833. 



Mr. Jossfh Rich, 

Please pay Uie bearer eizty-one dollars and 
twenty eeritis, in goods from your store, and charge the 
same to the account of your 

Obedioit Servant, 

John Par90ii«» 
4r«iP y4)dfc, /i^y.J, 1837. , 



FORMS OF RECEIPTS. 

Recetptfor M&ney on Account. 

* Received, New York, Jun^ 2nd, 1837, of John. W^id^ 
sixty dolkrs on account. 

tSo^OO J. P. Fat. 



Receipt for Money on a Note. 

Received New York, June 5, 1837, of Leonard W^h, 
aiac hundred anipbrty dollars, on his note for one thousand 
doUars, dated New York, January 1, 1837. 
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TORMS OF NOTES. 

NegoHahle Note, 

^^^,50. • New York, May 1, 1887. 

•For T^Qe taeeitsd I promisQ to pay on deoEUmd, 
to Abel Bond, or order^ twenty-fiye dollars an^ fifty c^ols. 
^ ' . R&vb£n HolMBS. 






. "• N6t9 Payable to Bearer* 
No. -2. 



$875,39, ' ' ' Neur York, May 2, 1837. 

■ "■ ■ ■■ > -. 

For value received I {Hromise to pay, six moatlis 
lAer 4iatej to John ^hns, or bearer,, eight hundred and 
S9venty-five d<{Uais and thk^ty-nine cents. 

PiBRGB Penny 



Noielnf twa Persons. 
No. 3. 
$659,27. < ^ New York, Jnne 2, 18S7. 

For -value received, we, jointly and severally, 
promise tp pay to. Richard Ricks, or order, on demand, 
six. hundred and fifty nnine dollars and twenty-seven cents. 

' ' Enos Allan.' 

, John .^LLAN.. 



Note Payiib^e at a Bank] 
No. 4. 
$20,25. New York, May 7, i«37. 

Sixty days after 4&te, I, promise to pay Jq^n 
Anderson, or order, at the Bank pf. the United Stales, 
twenty dollars and twenty-five centf, for value received^^ 



f^ -f " . — -r 
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Remarks rdating to Not€S, 

1. The penoQ who signs a note, is called the draaer 
ointaker of the note : thus, Reuben Holmes is the nirawer 
of note No,' 1. • • 

/ "Z, Thd person wbo'«ha9 then^tftfl possession of t 
note, is called the holder of tlmnote. 

3. A note is said to be negotiable when it is made pay- 
able to A B, or order, (See No. 1). Now if Abel Bond 
to whom this note is made payable, wjrites his - name on 
the back X}^ it,iie:is said to endbrse^ the note, and he is 
called the endorser ; and when the note becomes due» the 
h(jlder mu^t first demand payment of the maker, Reuben 
Holmes, and if he declines paying it, the holder may then 
require payment of Abel Bohd/ the endorser. ' 

4. If' the note is made payable to A B, or beaver, then 
the drawer alone is re^ponsil»le, and he must pay to m6j 
person who holds the note. 

5. The time at which a note i$ to be paid should alVays 
be named, but if no time is specified, the drawer must pay 
when required to do so, and the note will draw interest 
after the payment is demanded. 

6. When a note, payable at a future day, becomes due, 
it will draw interest, though no mention is made of interest. 
\ 7. In each of the* States there is Borate of interest 
established by law, which is called the -legal interest, and 
when no rate is specified, the note will always draw 
legal interest. If a rate higher than legal interest be 
taken, the drawer, in most of the States, is not bound .to 
pay the note. 

8. If two persons Jointly aud severally give their note, 
(See No. 3) it may be collected of either of them. 

9. The wiwds " For value received," should be ex- 
pressed in. every note. . 

10. Wheh a note is ^iven, payable on a fixed day, and 
in a specific article, as m wheat or rye, payment must be 
offered at the specified time, and if it is not, the holder 
can demand the value iaiiK>ii«^.' 
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4l bond for. q»e f ersqn, with a conditiobi. 

KNQW.ALL MEN BY THESE PRESENX?5, 
That / Jomits Wiison of the City of Hartford and State 
ef .Connecticut am held and firmly: bound unto John Pickens 
if ike Town ef W^Urbury^ County of Nev? Haven and State 
ef Connecticut^ in we sum of Eighty dollars lawibl money 
•f the tJnited States of America, to be paid to the 8ai4 
John Pickens his executors, adiiiinistrators, or assigns : 
^^ which paymetit well and truly to be made /bind 
myself my heirs., dxecutois, and sdpninistrators, firmly by 
^esQ presant^i Sealed with my Seal. Dated this iVm/A 
dfty o(^fcA one thousand eight hundred and thirty-eight, 

THE CONDITION of the above obligation is such, 
that if the above bounden /onf^^ Wilson , kis heirs, execu- 
t^r^, or administrators, shall A^^ll s^nd truly pay or caiise 
t(» Be naij3, UDte the ^6ve named John Pickens^ his execiV' 
tofSy administrators, or assigns, the just &nd full sum of 



Hert inmrtihe 



Aeii the above obligatioa to be void, c^herwise tojremain 
in Ml force and virtue. 

Settled and dcUrered in t^ preaence of 

;y0^K Wt§sm9.y^ ^_ . 

, , .NoTK. /I>B,pi«t in Italic to he,|illed up-accoiding to 
circumstance. 
If. ^bere is- ;niOi condition to thu bond then all t0;be 

<^ti«d ^w iV Wor* < THE COlSm^^^a^ v^^ 




280 Al^PEKDlX. 



A tOND FOR T*WO PERSONS, "VtltH A C6Ni)ITKM». 

KNOW ALL men' BV these: PREgENtS, 
That, We^ James Wilson ani Thomas Ash of the City of 
Rartford and State of Vonneci^icut, are l^li and firmly' 
boupd unto John Pickens of the TovonofW(derbury\ Counij/ 
of New Haven and State of Connecticut, in the sum of 
Eighty dollars yidLwtvA. money of the. United Stat(eS of 
Aiaeriqa, to be paid to the said John ptct^ens, hts executors, 
OX assigns : for which b^meht welf ai(id tnjly 16 be made 
Wejsind ourselves, our neir^, executors,*apd administtators,; 
firmly by these presents.. ' Sealed with our Seal. Dated 
tha Ninth day of JlfarcA one tliousand eight hundred and 
thirty-eight. 









;TttE COKCltfOlSr of the aihove ahligali^^^ such 
that if the above bpunden ^TaWj^ Wilson and Thomas: Asi 
their lieirs, . executors, or administrators,* shall well and 
truly pay or cause to be paid, tlnto the above haxn^d John 
Pickens his executors, administrators, or assigns, the «>*«t 
and fuU sum of 



Here msert the condituni' 



then, the above obligation to be md, ptjierwise.to remaiii 
iri full fbtce and virtue. " ''■ "' "-''''' \ ^ " ■/, ': =*^ 

Sealed and detivered in 

John Fro^, I: ..^,. / Jamei Wilsoti, 

P.J 



Joseph Wiggins. J ThantUsAnH: ' ' ^ ^ 



'* Note. The part in Jtstfic to fee filled up afccordiiig \» 
circumstance. - > . ■ 3 

. I/" there is uo couiilion to tUe bond, then ffl'to^i^ 
omined after the words'** TUIE. CQrOT«:\\^^,%Jll^ * -*' 
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A PRACTICAL SYSTEM OF BOOK-KEEPING, . 

/>••■ •_ ■_.- • -; . ■ ■■ - 

.^ERsoNS transacting 'busihessB;^nd 'it necessclry to 
write down tie articleis bought or sold, together with' their 
ptices.and the hainies of the persons with whom the 
bargains are i&ade. • - • 

Book-Keeping is the method c^ Teccnrdin;^ $tich trans* 
aetions in a regular manner. It is divided into two kinds, 
called Single Entry apd Rouble. Entry. The method 
by Single Entry is the jnibst simple, and answers for all 
comaioii business. This method we will explain. 

Book-Keepirig by Single Entry requires two b<k)ksj ia* 
I^^-Qook'and a LJeg^ ; ^nd \fhen cash sales are exten«> 
sivib ^n additional Dook is necessary, which i9 called a. 

Cft^iB^ok.;- ;^ 

. DAf-BOOK. , 

This book shoutd contain a full history of the, business 
traasactlons^ ih |h6 pi^ecise 6rde> in 'which they may have' 
t>c<iirred: •'"" • '^"* ■'"' ''''■'"" • ' \"' " . ^ v 
-. TJbe ijantfer of aii'acfcothatf to«i &ePay-Bodk to tW 
f jegelr, fe' Called oo^^tn^ the account. * ^« I 

Each page ;6r the Dajr-Book Should be ruled with two 
oolibrans. on the right halld of th^* pa|^,-o6& -fo^ d<>llars, 
aipa one' for ceiit^, and 6ne* column on ^«'le{l hand fw 
eiftdring th^ page df thd Legei^ dti whieh the aeeounit may. 
be post^. I * . - . . . , - o , V • 

The Day-Book «si;^a4d..^b^piix^> v^i\ U^ najn^ of the 
owher, ^indjiia^are of rasidenoe ; ^and thenlshould follow: 
a foil acfcount of thi9 truf^afti^B^ in ^^^^ 4n the exact 
«V^d!i^i& i^Iach th^ may have taken platf^i. . . 

The (iiaoae of 'the peraoa, vqt' customer, is first written 
wim tht^ ten^2)r. or Cr. opposite, ^^^gindiiik^ as b^ becomes 
a cfebtof or creditor bj[ the. |i|n||,aG^jpa{. >^^ ... , , 

venerally, tiie person wha receives is. Deb^, and ths 
f|ipn^7Si)Hio patrts widi hi^i^»pf»c(y is the Ciiediter. 

Thuai if r sell goods to A^ B, on credit, }ie becomes my 
4jsitQi tb the amount of the* good^, ^tid\.\L^ ^od.^ t&^s^vL^ 
TO Bpec^£ei particularly in m^itigX^^ Ockat^, 
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If I buy goods on credit, of C D» I enter C D Cr^lo 
the amount of the goods, taking care to qiecify the goodi 
in the'diarge. 

If I pay money for, or on account of another person, h» 
becomes Dr. to me forthfs amount .p$tid. 

The Day-Sook and .Leger ^re generally designated| 
Day-Ppok A, Day-Book B„.Leger A, Leger B, &c. : for 
when one book, in the course of business^ is filled wi^ 
charges a new; one is taken. - . 



y 



DAY-BCiOK' A. 



P«ge L Edvxird P. Ntxon^ NeU) Xark, Jw^ 1, 1837. 



George Wilson, - -' - * - Dr. 
To II cwt. of sug^ at $9, per cwt. $99,00 
To 661b. of coffee at 20 cts. pr. lb. 13,20 

I ■'■■I • " • ^ i ' I ' l i| I I I I J I ■ tHt * . 1 n - I ■ ' »<> ». ■ f \ } **' : ' J I '■ ■ 



Leger 
XL 



xi. 



Xlv 



XI. 



-imr-wy , 



112 30 



KenryJoQes, . - r .- - - Dr. 
To balance of former account^ $159,10 
To 5i gals,:of moi;^«e« a^dl^e^ 

per g«l. - . - r • ,.-. -. „l,60lll«0 



r » • • m, ^. 



'2nd.^ 



-**:-T- 



T^ Gssji, . , ., 4 ,. .. . :, 11327,09 
To on^ Jbogsl^e!^ of iiio]^83es,, - 124^9^ 



xl. 



451 



John Dodson, - - - - - Dr. » 

To 10 fileces^ U' dMli 'ai |M>d - ^ J 

To li yardtf of eaiioo ait S$^ota-. 

per yard »-• - • -^--.^ ^^ -♦ ^/Tdfl 48 



I t H 111 



/ 



WiMiam Welts, * . .^ w Ih. 
To 4001b. of Ir^ «t $Bfl6 |Mr 

rOWb. -V - . - - - . . $33,60 

To '60001b. bf eheeft^al tKI (Hirf. 60p, 



f,' Hhr^ry Jone8> 
xi [By Cash, 



• 'P 



, V 




Ctt 



W 



11 



7$ 



\ 



P»go ^' 



DAV-BOOK. 
New York, June, 5ih, 1837. 



2S3 



Folio 
Le^r 

Xl. 



XL 



xL 



X 1 



xl. 



XL 



xl. 



George Wilson, - 
By Cash, ..... 
By his note of date for - 



. William WeUs, . 
ByCash^ - . . - 



m l »..^ 



$100 
12,20 



Cr. 



John McNeill, --...- . Dr. 

To Cash r .$275,10 

To one horse, - ; - - - - - 126,00 
To Q51bv of butter at 20 cts. per lb. 17,00 



Daniel Judson, - . - « - - Dr. 

To 3 hhd. of molasses at $20 each, $60,00 
To 3 bar, of salted «had at $8 per 

barrel - ... - .... 24,00 

To 4 kegs of raisins at $2 per kg. 8,00 



$ 

112 

633 



cts 
20 

00 



417 



10 



Charles Patch, - - -^ - - Cr. 
By Cash, ..--... . - $400,00 
By his note of this date, due 

Aug. 1^1837, 51,11 

Bth. 



Daniel Judson, ----- Cr. * 
By 1 16». of beef at 8 cts. per lb. $9,28 
By 50 bu, of oats at 37 cts. per bushel 1 8,50 



Xl. 



Jared Newton, ----- Cr. i 
By Cash, - - ^ $37,50 

By do. - - - > - - ' - 21,26 



Xl. 



Xl. 



Jared Newton, - - - - - Dr. 
To 1 piece of linen 36 yards, - - $42,60 
To 3 yds. of broadcloth at 4,50 per yd. 1 3,50 
To 46lb. of nails at 6 cts. - - - 2,76 

1 Oth." • 



92 



00 
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11 



27 



78 



John Dodson, - - - - - Cr. 

By Cash, ..... . . . $24,50 

By 20lb. of butter at 18 cts. per U>. 3,60 
By his note of this date, on demand, 20,65 



John McNeill, 
iByCsBb, - . . 



Ct. 



58 



76 



58 



76 



48 



V^^ 



75 



im) 



JLKGCR^ 



The Leoer is a book into whibh is collected, in a con- 
densed form, all the scattered accounts from the Day- 
Book. ' « 

Two columxid should be ruled on the right of eaich page 
of the Leger, one for dollars and one for cents; Uiere 
should also be two columns on the 'left, one to insert the 
date of the transaction, and the other for inserting the page 
of the Day- Book from which the account is transferred. 

Two pages of the Leger, facing each other, ^^^ g^i^^ 
rally used in stating an account though sometimes a page 
is divided into two equal parts, in which pa^ each part 
may be considered as forming a separate . page. The 
name of the person with whom thp account is stated 
should be written in large letters at. the top of the left- 
hand page. 

The Debits are entered on* the left-hand page, and the 
Credits on the other page directly opposite. The differ- 
ence between the debits and credits, is always entered 
under the least sum, when the account is closed, and is 
called the balance^ as in the account of John McNeill. 

At the top of the left-hand column, we enter the year, 
tmder which, we enter the day of the month On whiqh the 
transaction took. place; and in the adjoining column, we 
enter the page of the Diay-Book from which the account 
is transferred. 

When there are several articles charged in the Day- 
Book, we need not specify them all, but may entet them 
in the ILegeY under ' the general name of " Sundries." 
Having posted the account, we enter the page of the 
Leger to which it has been transferred, in the left hand 
column of the Day-Book and opposite the account, and 
make a msut^ X to catch the eye and show that the ac- 
count is posted. 

We begin posting with the account of George Wilson, 

who stands charged on the Day-Book with $112,20. 

PsLviog posted the first cW^e, \v^ tm^ ^^ «^^ a5«xs&;&^ 
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flurough die Day-Book, to see if there are any other 
cI^Tges against him, and find that in page 2 he is credited 
by 100 dollars cash, and a note for $12,20. These items 
Ve enter in the Leger, on the credit side, and as the de- 
bitts and credits are equal, his account is balanced. We 
proceed in the same way to post all the accounts entered 
in the Day-^ook. No erasures should ever be made in 
the account books. When an errOr is discovered, if it be 
in favor. of the: customer he should be charged with the 
aDaount, and if against him, he should be credited with the 
amount. In posting the account of Jared Newtpn, a nu»- 
ta^e was made against him of $24.,26» whigh was rectified 
by crediting , him with the amount. 

Whep a charge is entered on the' wrong side of the 

book, as when a person is charged with that for which he 

%ught to have bee;i credited, twice the amount must be 

entered on tha other side o^the book to mal^e the accQuat 

rig^t- ... 

Every Leger, should have an Index, where the names 

of all^r^ns, who have accounts in the Leger, should be 

anranged in atphabeticad order. 

^ When a Leger is filled, ajl the accounls ^re balanced, 

9^ when: w^ t,raj[isfer the balances to a new Leger, w« 

* charge ** Ta balance from Leger A, page'* — , 



/ 
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INDEX TO UroSft. 
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, -P. 

V • W. 
Wells, Witiiam 1 



Qbdso^, Jbhn ' 

Jones, Henry 1 
Judson, Daniel 1 



M. 



McNeill, John' 1 
•* N. . 
Newton, Jafed^ 1 
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UBOEB A. 



Fagb I 



Edward P.Nixorit New York^ June 1, 18^7. 



1837. 
June 1. 



D.B. 

Folio 

1. 



Dr. George Wilson, 
To Sundries, - - - 



$112,20 



$ 

112 



20 

70# 



June 1. 



Dr. Henry Jones, 
To SUiwIries, - - 



) $160,70 



160 



June 2 



.1. 



Df. Charles Patch, 
To Cash, - . ... *• $327,09 
To oneTiogsheaclof molasses, 124,02 



45r 



ir 



I I.I. .,* ' *» I I O » J,pi » ■> I V' 



Johe ^, 



1. 



Dr. John Dodpbn, 
T6. Sundries; - - 



$48,75 



48 

1 . 



It 



June 3. 



1. 



Dr. WHiram Wells, - 
To Su»drie9v > *-'-;r' 



633,00 



.A-a. 



-r-i- 



633 



OU 



June 6. 



-* — *- 



> • ) V 



1. 



Dr. Jphn McNeill, 
To Sundries, '*< .- 



$417^10 



417 



10 



r r 



■> u ? ■■ 



June 6. 



1. 



Dr. Daniel Judson^ 
To Sundries, ^''- - 



r ^^'> 



$92,00 



92 



00 



i > t 1 11 »> ' f ■ 



■■r ■ ^ 



^ne 8. ' L. 



'Dto iared Newton, 
To Sundries, - - 



$58,76 



58 



76 
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l4E«£a A. 



Pagb 1. 



Edward P, Nixon, New York, June 1, 1837.* 



.r '1 ^ 



:^;;^ 



.837. 
ne 5. 


D.B. 



Cr. . 

By; cash, -* •«* - 
By his. note, 



$ioa 

i2,20 



$ 
112 



cts 
20 



«e 3*., 



% 



'. ^ Cr. 



$160,70 



160 



70 



tte 6. 



1. 



Cr. 

By.Gash,. . 
By his note, - 



$400,00 
51,11 



451 11 



)a«.ia 



;2. 



Cr. 

Byjpash, ., 



•r t 



i/j,. . jBy Sui|<kkjs,Y r^' 



.,f34i50 



38 



75 



m 5. 



r4 -i « 



■ Cr. - -■ 
*. tey ifjash in full,.,,-. - 



. ^^93^ 633 



ne.lOr 






JlL^ 



00 






2. By.Cashy ^ -, .*• - . 4lOO. j 
^ -MJB^P^ai. trass. iU) new ii«ot. - *8i7,10 



4(l7ia 



■. 1l. 



>4 >i> I ■» 






i Cr.- V - - • 
a.jBy Sundrfes, ^ -^ . ^ ^ • $^7,78 

By bal. trans, to new acct. 64,22 



92 00 



he 10. 



2. 



as= 



Cr. . - . 

By Cash, « v •? ^\ - $37,50 
By error of accoimv . *i.\9.^ 



v^^^ 



*, »' ■»' 



-■•- -V T^ ^ 
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CASH BOOK. 



.CASH BOOK. 

This book records the amount of Cash received and 
paid out each day. 

The Cash is made'ODr. to the amount of cash on hand, i 
at the commencement of each d?^^ and to all 4hat is 
received during the day, and credited with the amounts 
paid out and wilti the. balance on hand. 



nr^ 



CASH. 



€r. 



A 



1837. 
Jane 1. 

t, 9. 
July S. 

n 10. 



ToCash6nhand, 
J. Patrick,. - 



n 



„ P. Wcekfi, - 
„ R. Lowndes, 
„ T. Ames, - 



Casli on hand. 




By^rent fbr bouse, 

,,'Tho.Tappan, 

^„ Goods bought 

\, Expenses to 

Boston, ' 
„ Gashonb^iid, 



4p 



12 SO 



512 
80 



is 



13 



1033 4|( 



.1 iii« 



fJL. 



The foUoxving is » te.ry convenient form for boplc-'keep- 
ing, and requires but a single book. ' li is probably tfas 
best form for farmers and mechanics. 



jr. Sell. 



]»r. 



J. iMl. 



««r. 



1637. 
Jooe 1. 

■• 6. 



Ta colds of wood 
at 1 1,7^ per cord, 
b 1 day^s work, 
'o4i«.ofiyest£S 
centS) per to*. 



?: 



k!t9\ 



(H4 



4^ 



\2,^i 



«— u 






Aag. I.- 



•*>M»*>1M(* 



By shoeing horie, 
„ Biendkig^sleis^ 
„lroniiig wagon, 

^ G«4(Wbakiiee 



< . 



1^00 
- 3 25 

S86 



t» i^ i 



I 

« k 



Tttl «NB. 



I • 
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SUPPLEMENT, 

• CONTAINING PRACTICAL KXAMPI^ES. 



ADDITION OF SIMPLE NUMBERS. 

1. Charles purchases, at oiie time 763 marbles ; at an- 
other 4663 ; at another 37 ; at another 49763 ; at another 
6178, and at another 071 : how many did he buy in aQ ? 

( Ans, 62075. 

2. John bought penknives as follows : at one time 
4550; at another 247000 ; <at another 9^6 ; and at another 
7000700 : how many did he buy in all ? 

3. Mr. Liberal at one time gives away 4638 dollars ; 
8fc another 216 ; at another 8329 ; at another 1212 : how 
much does he give in all? Ans, 14395. 

4. James bought at one time 6214 pounds of raisins'; 
It afibther 2403 pounds ; at another 590 ; at another 8732 ; 
at ajiother 1217, and at another 2464 : how many pounds 
inall? 

5. A bookseller bought primers as follows : at one tinm 
0221 ; at another 7540 ; then 1368 ; then 5648 ; then 
7300 : how many did he buy in all ? Ans, 27077. 

6. A man has 7420 hats in one store ; in another 612 ; 
lb another 2541 ; in another 9103; in another 430; in 
another 1000 : how many in all ? 

. 7. A parcel of Sicily oranges came in boxes as follows : 
liBt box 3750 ; 2nd box 216 ; 3rd box 8481 ; 4th box 275^ 
fitb box 8610 ; 6th box 2541 : how many oranges in alii 

Ans. 2387a. 

6. Henry bought quills at different times, as follows t 
t^d, 315, 531, 414, 612, .234, 621, 414, 711, 144,621 
Uki 918 : how many did he buy vn ^1 

iC Joim bought paper at diffineitV >itBA% %3ik VS%8s«%x 
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5674<iuirea, 2004, 8601520, 3430, 47, 1101, 7, 246518, 
90, and 314 : kow many i^uires did he buy in all ? ' 

Ans. 8860705. 

10. A grocer purchased ten lots of oranges as follows: 
1728, 26510, 35, 100, 3261, 9, 245, 1640831, 6733, and 
40000000 : how many ia all ? 

11. There are 60 seconds in a minute, 3600 in an hour, 
46400 in a day, 604600 in a week, 241920a in a month, 
and 31557600 in a yeSr : how many seconds in the time 
named above? ^n^. 34631660. 

12. Suppose a merchant to buy the following parcels 
of cloth : 3912 yards, 1856, 2011, 4540, 937, 6338, 3603, 
1586, 2044, 2951, 42»8, 1345, 1011, 6138, 960, 607, 
5150, 13886, 617, 7513, 4079, 743, 612, 2519, 1238, 
and 2445 yards : how many yards in all ? 

13. A grocer bought several boxes of oranges con- 
plaining the following: 1st box 11260555; ^nd,- 717103; 
3rd, 2092014; 4th, 6846949; 5th, 310000; 6th, 40981; 
7th, 20827- 8th, 2860; 9th, 2614: how maay oranges 
in aH the boxes 1 Ans, 21293903. 

14. A merchant, bought three bales of cloth: tha first 
contains 61297 yards ; the 2nd, 100038 ; the 3rd, 289163 
yards : how many yards in all 1 . 

15. If you travel on one journey 6243 miles ; on another 
4123 miles; on another 9401, and on another 130 miles: 
how far do you travel in all ? Ans, 19897 mileS' 
. 16. If one man raises 24031 bushels of wheat, another 
1320, anotjier 40914, and^ another 34314 : how manr 
Imshels are raised in all? , . 

17. What is the sum of two million bushels <tf con, 
five hundred and thirty-one thousand bushels, on« hundred 
and twenty bushels, fourteen thousand bushels, thirty 
thousQJid and twenty-four bushels, five hundred and sixtj 
fauahels, and seven hundred and two bushels ? 

.An«. ,2576406. 

' 18. A person has fruit trees as follows : in 1st orchard 

4000 ; 2nd, 570 ; 3rd, 99 ; 4th, 54 ; 5th, 273 ; 6th, 69073; 

7ih, 4000 ; 8th, 61998;. and in. the 9th, 7$2 : how many 

inalZ? 

i 1^* Th^e are 243 boy« m <»)a Vnqv \ \^^^\vMa^sj^\t^ 
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7628 in a third ; 9207 in a fourth ; 04 in a fifth ; 5823 in 
a sixth ; 742 in a seventh ; 796 in an eighth ; 5009 in a. 
aittth ; 325 in a^ tenth ; 7426 in an eleventh ; 31186 in a 
twelfth ; 987 in a thirteenth ; 69^4 in a faurteenth ; and 
274^ in a fif^nth -J how many in all? , Anfi. 84159. 
20. The library of Alexandria contained 700000 vo- 
lumes ; thM of Rome about the same ; of Paris 1200000 ; 
the other libraries of France about 3000000; those of 
Germany atid St. Peterirf)urgh 26000Q0; the Vatican li- 
bxary at Rome 360000, and 40000 MSS. ; the other libra- 
ries of Italy have about 700000 ; the Bodleian library at 
Oxford, England, about 500000 ; the library of the British 
Museum 240000 ; and the public libraries in the United 
States have about 150000 volumes : how many volumes 
in the librarieif enumerate^ ? 



— .,^^ — .^ 

, SUBTRACTION of SIMlPLE NUMBERS. ' 

1. The tufie of Yankee Doodle w^s composed by a 
doctor of the British army to ridicule^ the Americans in 
1755 : how many years to the present time ? 

2. Lord Corn wallis surrendered at Yorktown,and march- 
ed into the American lines in, 1781 to thcf tune of Yankee 
Doodle; how many years was it after the tune was 
composed? 

3. There are 3500000 children in the United States, 
hetween the ages of 4 and 16. Of this number 2900000 
are in schools : . how many are out of schools ? 

Ans, 600000. 

4. The circulation of the blood was discovered in 1616: 
hpw many years io 1839 1 

5. Henry Hudson sailed up the Hudson river jn 1609: 
how many years since ? 

6. Pliny the historian died 17 years after Christ : how 
many years before the declaration of Independence ? 

7. Potatoes were carried to Ireland from America in 
1565 ; how many yeajcs waa it befoie ihi^ ^^t$l<ei?c&«^ ^1 



I 
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8. If you bare 35720 dollars uid lose 9100: how'faiany 
will you have left ? 

9. If you buy 8150 pefikniires, imd lose 1634: how 
many will you have lefl ? * Ans. 6516. 

10. The Mariner's Conipass was disc6vered in England 
in the year 1302 : how many years was this before the 
discovery of America in 1492 ? How many years tb the 
present time ? 

11. If you buy 1853 pounds of raisins; and give away 
1370 : how many pounds will you have left? Ans. 483. 

12. Subtract 4261 ifrom 705684. 

13. From 8473 take 1528. Ans, 6945. 

14. Subtract 90462372 from 905106392. 

I 

APPLICATIONS IN ADDITION AND SIJBTRACTION. 

1. A man owing 3456 dollars, paid at one time 350, at 
another 456, at another 675 : how much did he still owe ? 

Ans. 1975 doUs. 

2. There are 12000 dollars in 6 boxes : the first con- 
tains 1240 ; 2nd, 1346 ; 3fd, 2012 ; 4th, 2101 ; 5th, 346: 
how much is contained in the 6th ? 

3. Tell me the difference between lOQOO and 44. 

Ans. 9956. 

4. The amount of the school fund in Virginia is 1 55 1 857 
dollars, and in Connecticut 2027402 : what is tlie differ- 
eaace ? 

5. There are about 800000000 inhabitants in the 
world. Of this number Asia contains 450000000, Europe 
230000000, America 40000000, Australasia 3000000: 
how many in Africa ? Ans. 77000000. 

6. Supposing you gain 34568 dollars, then 12456 ; a 
second time you gain 2467 andr lose 2365 ; and a tUid 
time you gain 41210 and lose 39300 : how much will yon 
have \eftl '^ 

7. A merchant owes 450120 dollars, and has property 
89 follows: bank stock 350000 dollars, western lands 
rained at 225100, furniture worth 4000 dollars, and a 

0tore of TOods worth 96000 : Ww tosacVi \a \i«^Qrth ? 

•Auk. ^IMM^ MDi 
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» 

6. How mucli greater is ISOQ, tiliui 369 and 721 added 
together ? ' 

9. What other number with these four, viz., 2100, 3200. 
1600 aod 1200, will make 10000? ^ Ans. 1900. 

10. If a man's income is ^467 dolhurs a year, and he 
sj^ends 269 doilars for elothingi 467 for house > rent, 879 
for provisioas, and 146 for travelling, how much will he 
have left at the end of the year ? 

II .^ A man gains 367^ dollars, then losea 423-; a second 
time he gains S7&.and loses 912 ; he then gains 1012 dol- 
lars : how much Ms he gained in aU ? Ans. 919 doUs, 

12. A merehailt paid 39246 dollars. for a cargo bf Vn<^ 
lasses, and after selling found i^t he had cleared 2466 

dollars: for what did- he sell 4t?.' 

13. If I agree to pay a man 36 dollars for ploughing 

25 acres of kind, 200 dollare for fencing it, and 150 for 
cultivating it, how much shall I ow6 him after payingr 331 
dollars? Ans. 65 dolU. 

14. A raer^ant bought 85 hogsheads of sugar for 28675 
deHai^, paid 1231 dollars freight, and then sold it for 1683 
dollars lesa than it cost him : how much did he lecei^ 
for it! • • < . • • 

15. There ai^ 26000000 inhibhants in Norih Amis- 
rtctt, 120604^00 in South America, and in the United Sutchi 
15006000 ? how mahy mor& ki the tWo Americas than in 
the Uniited States 7 Ans. 23900009; 

16. in buy 489 oranges 'for 912 cents, and sell 125 
for 186 eeati^, and ^ensell 134 for 199 cents, haw mtaj 
wiU be left^ and how much will they cost me ? i 



MULTIPLICATION or SIMPLE NUMBERS- .; 

' • . .* • 

1. If a regiment of soldiers contains 1128 menihov 
ma&y 'men are there in an army of 106 regiments ? 

Aris. 119568. 

2. If 786 yards of cloth can b% \naA& \& Qtub ^ ^' 
muiyyud§ c«a be made in 1^5^ &a.^^% . 

13 



. 3^: If 30909 cmX» ftie paid, for one man's s^ mces, how 
many cents would be paid to 814 men, each man receiv- 
,fag &e satne wa|fe» ? / . Ans, %4427326. 

4. If in dn6 granary tfaex^e are 375296321 kern^, hov 
jnany kernels wq^I^ there, be in 79024 graniiries ? 

5. If one farm post 2730, doU^^rji, how much would 8 
larmacost? . 4»*- 21840. 

6. Multiply 1234567^ by 987654321 . 

. 7. 'What will ,397 barrels of Hoidr xost- at .7 dollars a 

barrel?. ' , .... Ans, 2779 dolkrs. 

8. What will 569AM. of sugar cost at 74 dollars a MJ.? 

• 9. If a vessel Baib 169 miles a day, .how many miles 
^.«riil she sail in 576 day« ? Ans, 97344. 

10. What will 687 yok^e of oxen cost at 73 dollars a 
:groke? ; .. * 

.11. If one man travels 74;ml6s inohe day,, haw many 
^miles will he travel in 365 days ? Ans, 27010. 

/ 12« What- will 698 heifers cost at 14 dollars per head? 
V. 13. Multiply 6d 76777 by 22222. Aj^. 137260338494. 
«: 14. What wiQ 616783 yards of calico cost at 36 cents 
^feryard? < 

15. There are 320 rods in a mile, how many rods fire 
diere in the distance from St. Lwfa to New Orleans, 
being 1092 miles ? . An^, 349440. 

16. What will 46000 bu^i^eis ;of .j^toes cost at 34 
oMHs per bushel ? 

\ 17. iSuppose a book to eontiain470i pages, 45 lines on 
«i«h page, and 50 letters in e^<;^ li«(e ; hpw oaany letteis 
in the book? . . . Ans, 1057500. 

18. Supposing a crew of 250 men to have provisions 
for 30 days, allowing each nian 20 ounces a day : how 
many dunces have they ? 

19. What will 820437 bushels of salt cost at 905 mills 
a liiishel ? Ans. 742495485 milU. 

20. What will 2807 yards of cloth cost at 45 dollars 
^fard? 

2L There are 350 rows of tribes in a largQ brch^i 

126 trees in each row, and 3000 apples on each tree: 

bofw nuuqr agple^ ii^ the oiob^xd I Ans. 131250000. 
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DIVISION OF SIMPLE NUMBERS. ' 

I. In <me pGEHl^ there "Aye 16 Honaees: how many 
pouftds ai% there in 223360 ouneee ? Arts. 139^ 

2w If there a^re 160 square rdfds man-acre^ how many 
acres are these in 2172480 square rods? 

3. If a garrison of 987 men are supplied with 351372 
p<mad»(^beef^hOfw nmdh, will that be for each man ? 

^fi;. 356/6^. 

4v If yo« pay ?4 .dents ayajn} for A<!lpth, how many 
jTftrds €^ you buy for 6716394 cents ? 

5, If yoii pay 145 dollar^ foi^ja p^e of-wfa^ how many 
pipes can you buy fort 103^5? .^ ■ ■ .^ Ansi 75. 

;6i. If a m«a travels 47 nute3> a day, how many days 
if^puld it take hiia ta travel 1222 miles ? : . 

7. How many.tiq»es is 3942 qont^iiied in 21^8721 1 936 ? 

, , . Afis. 5476208. 

^ 8. If; a ship sails 142 miles » ^y, hdw fkiany ddys will 
it take her to sail 48564 miles ? 

9, Pivide .687124 doU^r$ e^U^Uy amosig 23^5 men ? 
; -.,. /v '. . .! :■* Ans. $37^9. 

/ 10, Divide 1491 dollars amoipg 7 men ? • • 

II. Divide 744O0 dollars among 620 men ? An^, $120. 

12. Suppose ,60 men catch 29|^2PQ fish : how many 
would each have caught^ ..... , 

13. {f 17028 doUars is to be divided vnoiig it ship's 
ore.w, and «si6h ojisix to receive, 44 dpU«u:s. : hpw many 
^eo cpippqse the crew. ? . , ^, .» : ^ Ans, 387. 

14. Suppose 6.8959^88 to be a ditideiidi and 718328 
thil <luotient ; mrhal i;3 ll^e divisor t ^ ^ ; 

15. Suppose 34310 pounds, of. pork to t>e equally di- 
vided among 4 body of soldiers, each receiving 47 pounds : 
what is the nua^^r of soldiers ?. An^- 730. 

' 16. Whati8thedivi«orQf761858465, if90001 bethe 
<{aotient? . 

17. If the dividend is 761858465, and divisor 8465, ^ 
what will be the quotient? Ans. 90001. 

18. There are 1893312 inhabitants .m 9VJ. ^i^^^'Sh.-^ 
if each village contains th© same BXtti!\i«t^^V^\% "^isissv 

populathn. cf ^chX r ' 
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, 19. If 61 foAs' o( railed eost 26609 dollars, bow 
much will one rod cost f ' Ans, 469 doUafs. 

30. If 472 lo^s of 't)ie ^atrnt^vaSl «m4 cost 251 1 04^ dol- 
lars^ how much was it a rod ? Ans: ^2 dMm. 

21. If 2653700953d dollars be eq^^ly divideil among 
27856 men, how nm^y do^ars will each have? 

AiarLICATtONS IN toliriFLfCATlOWt A^I^ ]>IV»IOir. 

1. What Huinbef ttuki^lied by' 3496^ will ^odnce 
3411072? . . .^' ^ ^ . Ain^. 987. 

2. If 1974 men %n BtippHed MnA 175686 pounds of 
pork, how much will each minliavel ','"'■'' ' 

3. In 1830, the national debt of the United States was 
48565406 dollars ; ila 1836, the debt "w^^ eanoelled : had 
the payments beeii eqtMtl how Kbuch would ha^e been 
f aid m each year ? Ans. 8094234| dollars. 

4; What wbdld 1800 miles' of railhead C(>8t at 14O00 
dollars a mile? * ' ''''," 

5. The - diaixi^tey of ^# eirth is ^91*2 miles, and the 
diameter of the sun 112 tii^es greater : what i§ the di- 
ameter of the siAi, and how iiiuch greater is it than the 
diaiiietet'of the earth? • ' 

\^ ye&Si44^ in ^i(gme$er ; and &T&232 mSa 
' \ greater than 'the diameter of the earth. 

6/ The VOlcarto i» the Island of Bourbon, in 1796, 
threw Out 45000000 cubie feel of kva : how long would 
it take 25 carts to carry It off, if each cart carried 12 
loads a day, and 4d^ci^ic feet ait ^chload ? • 

7. In 1787 it threw out 60000000 cubic feet: how 
Ibiig would it take for 25' carts to remove it ? 

~ Ans.dOOOda^ 

8. The income of the Bishop of Durham^, in 'England, 
is 292 dollars aday : how mdny clergymen would this 
support on a salary of 730 dollars per annum. 

9. There are 31173 verses in the Bible: how niaiiv 
verses must be read each day, that it may be read througn 
/ad year? . * Ans. 85+. 

10. A lUait's Income \a ^^^^ ^o^>m% "Ji. '^^iw , ^wd his ex- 
penses 6 dollars a day : Tao^ m\xO[vv^'*i»\ipjM^\ 
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11. The river Gmg^ disqh^ges 4090PO t;ubic feeKof 
water. ii^ a Bacood : how much ia an hour ? . .. 

, . , . , ., ^njr. 1458000000, 

12. The sediment which ^ow^ down the Ganges in 
<me, day i» 4^2000,0000 cubic feet. *If we supppse 121 
cubic feet Xo weigh a ion^ thei weight will be 60 tijnes ^e 
weigh^^ of the gceat Pyrajooid^ in^Bgypt^: w.hat i^s t^e. 
weight o/ the Pyramid ? ' / > 

- 1>|. If a rajHrpfwi car^ goea at t^e raie pf 65 miles an 
hapTt bow. long would it take $q. pa^ rouod the globe^ 
the aistance betji^g^bput 25000 mjles t Ans. 384|| hours. 

14. If a loaa eeQ ^Q a«i»s of land a^ 38 dollar^ an 
sqf^ and; divides the money among his 5 children : what 
ia^a^h child's, 'Sbai^.t^ ^ * i v . ' • v. 

16. The national debt'of iSngland ia .MK>\»t l,990pQQOOQ 
dollara :. h^w rtm^j 3^^^ vould it-. tajt€^ :^St^ ^^^ debt 
if 1<)9000P0. dollars are paid annually? Ans. 199. 

:hd, 1 biaugbl }^7.bpg^^iia^ of a^gar ,fut 48,iU>i^rs per 
h(^shea<LiM^.M^U',t)^sf<^^l^ at ^ dollani. 

a|Hece; i^wina^yfthwlf did Ib^y? . : - 

«17. How. many yards of cloth, at 8 dollarf per yard, 

will it take to buy ^j^]|Q,9(^<¥K^.at d^dpl|a|:9 a yoke ? 

^.; i: .:• .•- r:.]'.- : _. . -^^ «.v.., , ■.. : ,,, > 4^*; 7361- 

18. Sold 55iQAjfKRi^8.o(cbf)e,»rat l^,ce«^:F^E.paQB«f, 
W4^. tqok ^IXff pp^jin molaaaea at 36 cents a gallon : how' 

•^^ ^ T. *^ REDUCTION, ? - 

^^ ' rnqir' a' HIciirER Vo IL jLoWer PENOMIJTATlbN. 

i'^'^vv ....'". :•/•..-/•: T-i. ^„,. 57953<tobvi 

^Nl.>hi 15'toii[#<^ hewn ttabtii^ hB«^'imiiy'a«^ inches ? 

4. How milBf'^i|iHilB'w4K'a viMdrt^ l^t^asd 6 in^kea 
kir'xnnrdbnlMeBce, turn around lA the distance of 84 miles? 

doOars a gquara Ibml ^ ' i^ I . v/ ^iiav '^^m^ ^xAmM 
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6 , In two leagued, hoiw many incIieB ? 

7. How many times will a wheel, 10 feet and 6 incbes 
In circumference, tuip round in ffmng from New Haven 
tX) Hartford, the distance .being 34 mites t 

Ans, 17097^ timet, 
i. 'How many ti/nes will a ship, 104 feet and 8 inches 
long, sail her Iftngtt in gt^ng fiwn NeW-YoA to China, 
it being about 12006 miles ? '^ * 

9. In ^9 piefces of Holland, each e<3tatalnin^ S6 fills 
Flemish : how maiiy na^ih ? • * Ans\'l28SSB. 

10, In SAW. ISgal 2^ J hoilr maiaf^half pints. 

U. in i2T. lbcv^.}^.im. iWrrho^ma^ drams? 
^ ^ • • ^ ■ " An^. 73af34t)4. 

12. How many seconds old ^is t tpsM^ whahas lired 
i2 years and 40 days ! " ' ' 

13: In 24 aoifds Of w6o4 1 htow man^ sdlid intshesl 
• ' . r. * u ,. ^^ 5308416. 

^obe, thee eiretimlfttence beidg ahoni 2to00 milee ? 
15. In 563 A. ^jR! lOJ^;: hO#(iiiny iqflttre rodsT 

\ It: In 190*^fds,^e# «isjfty nti&r : ! = 

17; H^ many seeonds since the Declaration of Inde- 
pendeiice, J^'4A, rtT§;i»(^Jaly;*thr 1888? ' 
'"•• »♦ ^>- . .^ •■ •'- -^ '- %T.'.;;^..: ^^ns^ t9«a5712i(» 

18. How much will 3 loads of 'bi[yciNSie'ii& «t 3 cetfii 
a pound, each load weighing \%ad. 3qf, 240. ? 

19. In 24kkd. iSgals. 2^^^. of molassea: bow many 
pints? , ..../: ./,"'f An4, 12244. 

20. ^If ..y^ ^l^l^^ J^y^ > f^^99 pf ^'^^, e^ntainiai 
Mlyds. 3^1. tna: how* many nails iii (he piece ? 

121. In 197in024^ 1B(|M«S< ; 9Vl99^ jhbv> n^^ 

iseiMiit ' t v.M . Am. 791300155893350400. 

. 22. Reduce 18 to«sh«iiimim^Uiiaber.l4,«iihtc^i»^8; 
^ M.> CiMfeiige 24pip«|iii|[kt^.'9iasi. .v : Ami 9t7e»g^. 

K^lflu ltodttct*t&4M*:rel8 of beer to pints. 
« 9Ss. Ghtege «i ttNMMis ofiiMal^o-peolKt^ . ^ 

iii wu ^ ivHrvamy^^econfiia ol^ axe yss^V 
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1^7 I£ a ship has aai^ 9«. 13? 25', how many se- 
conds has she made.? Ans. 10';2O300". 
28v How maBy square feet in 35^1. 2R, 24P: ? 

29. How many inchesi, from Hartford to the White 
MoidU^ani9 ia^Niiew Hai»|isbirevthe distance being about 
241 utite^ ? Ans. 15269760. 

30. In 302 £}1U <]^iig^ishr how okaoy yards ? 

31. In 24AA^^ of svgar^ <acb Uci&e. 252^., how many 
potm^s? Ans, 30168. 

32. How many grains, in 30 pieces of metal, each 
weighing 9<Mrv. 5;w^. ? 

3?. Wihat will 12cto^ iqr, I2lb, of sugar cost at 12 
ocrRt^apoundl j Ans, $176,16. 

'34L What will 2hhd> I6gai, Sqt, IpL of molasses coat 
at 6x9(»nJ»vapint? i . 



"X 



REDUGTIOI^ 



" ftiOH A isss TO A GREATER DENOMIJ^ATION: 

1. In 171360 pence,: how m9iny pounds ? Ansi i^714. 

2. In 243648 farthiDgs^ how many dollars at 6^. each ? 

3. How iBHch will Q2ilb, 1m, tf^ptoL llgr, of gold cost 
at 2;d cents- per gtain? ^^.$73298,20. 

4. E#w mAi»y potmdi^ of gold can you buy for $55104 
at 20 c^nls .per /grain ? 

£^ £Uw«inaiiy tons 9f -sugar can you buy for $146470^ 
at 2 cents per dram ? . 

Ans, 12T. 15c«rf. 1^. 19/^. 6oz, I2dr. 
6. Reduce 1730320 drams to tons. 
T.. WJ^tistho weight of 470 bags of sugar, each bag 
weighing 26 pQuad$ ? Ans, lOdcwt l^b^ 

,8. In 55.799 gr-ains of laudanum, how many pounds ? 
, 9. At 6, cents a pint, how many barrels of beer can you 
b^yfor $820,80? , ' ' Ans. 'ilbar, l^gal, 

. J.Q, Jo. 9739? grains, how many pounds Troy I 

11. How mauy degr,ees in 9511603206 barleycorns? \ 

,." : , Ans, 720. 

12. Jloj^.long ^iU ij. \»k» tx) coxml TiQQQQQQ ^^ tixa \?iJA 

of 50 ^mmJ^4'^' i^ . - 



300 m^v^j&MMvr, 

13. In 1296000"^ hoir many flij^s? Am. Vt. 

14. In 63360 inches how many miles. 

15. In 31557600 seconds how maaxf yeass. Ans. 1. 

16. in 2016 pints how many tuns. 

17. In 4014489600 square iiichedfaoW many mMes? 

^Ans. 1. 

18. In 11520 gfain^liow many poahds? 

19. In .123456720 minutes how »anyyeawr? • 

Ans. 234yM. 265<^. 8*r 

20. In 811 480'S how many signs?'. 

21. In 2654208 solid inches, how miay coids f 

^ i '^ ■ .' ' ■ Aris. -12. 

22. If there is 15713280 inches in the disMncefiota 
New York to Boston ^ how many mttes ?^ ' ' ^W. 248. 

23. If you have lived 390794890 seconds; haw*nmY 
years is that equal to ? 

Ans. 12yr. 244ia. 6kr. 8m, IOjwj. 

24. In. 4320 sheets of paper, how many reams ? 

25.. In 31556^8 .sepond^ how mapy. yeai"^ of 365 
days?. Ans, lyr.>5Ar. 48m. 48iee. 

26. Howmany yards in 700 'nstils<? . - s .: 

27. The surface of the earth contains^ . .>. « . . . 
791306159907840000 i^Uave inches: how imany^ square 
miles? Ans. }971 11025. 

28. I* 132068566200 seconds, faoW'lqafiy^yeax%f ' 

29. In 592 solid feet of wood^ how^nany c^rds ? - ^ 

■ '• I '■ <■'■ i ,~An0. i^arJs,^^mfdfik. 



A^DDITION 6f DENPMiNATE NUMBERS^ . 

1. Add 46lb.^oz. I5pwt. I6gr., Stlb.'lihz.^pwt.ligr., 
lOOlb. lOoz. lOptoi. .IQgr.^ and 56/5. ^pwt^gr. together. 

' Ans.^ 29llb. 6oz. 15p^t. 22gr. 

, 2. What is the weight of forty-six pounds, eight ounces, 

thirteen pennyweights, fourteen grains/ ninety-seven 

pounds, three ounces, and one himdred poliifids, fivje oun- 

, ces, ten pennyweights, and thirteen grains? ' * 

3. Add the following together; 29T. I6cwt. \aC' 14^6. 
If^zr. 9dr., IScto^ 33r. lib., SOI'^t-^o*., '^^^^'Sl.Xftt. 
14^-. An9. S^T . \ftctDt . ^ . t«fe :\«i :n^t 



EXAMPLES IN DSKOMI^ATE NUMBERS. 3Ql 

4. What is the Wfeight of 39T. lOciot. 1 jr. 271ft. 15» 
I2dr., 17610^ 6lb., l^4tot. 3^., and 2^r. 8/*. 9dr, ? 
: 5. Add the following targether: 19ib lOf 4; 23 16^., 
9f 73 I7gr,, and 3fe 6f 93 13 18^. . 

• Ans. 24ft}.3f 13 29 11^. 

61 Add together 19y</. 2qr. 3na., l^yd.2qr. Ina., 32yd. 
lna.,2(fr. 2ha,, and 57yd.-Bqr. 27ui. ^ 

7. What is the sum of the following : 6id^g. 38m. 
ifur. 26rd. l5fL lOin. 2bar.y 49«i. T/wn 3Srd. I2fi, 9tn. 
1 bar., 6fur. 20rd., and 9mi. 3jiir. 29rd. 9ft, 8it\. ? • 

Ans. 65deg. 2^mi. 6fur. 35rd, 5ft. 4tn. 

8. What is the sum of the following: 314 A. 2R. 39P. 
200 Sq.fi. 136 1^. in.; 16 A, 1/2. 20P. It) -S$.^.; 3R. 
36P.; and4i4. 1/2. 16P? 

9. What is the* area of the^ four fc41owing pieces of 
iand : the first containing- 20A. 3R. 15P. 250 8q. ft. 
116 Sy. in. ; the second, 19^4. 1/2. 39P.'; the third, 2/2. 
lOP. 60 Sq.ft:; snd the fourth, 5A. 6P. 50 Sq. ih. ? 

. Ans. 45A.3R. 31P: 38f Sq.ft. 22 Sq. in. 

10. Add togetkeri 497\ 19^^. 1666m., 19r. 10//. 
lOOltn., 167^. 36/i. 109«n., and 4T. r7/M727m.* 

11. What is the srdlid content of 64 T. 33/«. 800tVi., 9T. 
1200t>i., 25ft. 700i»., and 95 T. 31ft. I500in. ? • 

Ans. yrOT. 11/i. 744m. 

12. Add together, 67 tuns 2hhd. eOgdl. 3qt. Ipt. %»., 
19 tuns 3hhd. lOgal. 2qt. Igi,, 47 tuns Ihhd. 20gaL\qt. 
Ipt. Igi., 90 tuns 2hkd. lOgal. 3qt,2gi. 

13. Add together, 1 tun Ipi. llGgal. 3qt., Ipt. iSgcU., 
5 tuns Ipi. Sdgal. 3qt., 102^ah, and 4 tuns. 

Ans. 12 tuns. Ipi. lOlgal. 2qt. 

14. Add together, 40 tuns 3hhd. Agal. 3qt, Ipt. 2gi.<, 19 
tuns 2hhd. 31 gal. \qt.^ Ihhd. 5lgal., and 74 tuns 3khd. 
\9g€d. 2qt. lpt.'2gi. ..... 

15. Add together, 96*w. 3pk. 2qt. Ipt.y A6hu. 3pk. Iqt, 
\pt., 2pk, Iqt. \p^.rBnd2dbu. 3pk. 4qt. Ipt. 

Ans. 1.68^. 2f* 

16. What'is the sum of the^ following : 49yr. 320ia. 
l4Ar. 49m. 37^cc., 360da. I9kr. 6m. 45sec., .76yr. aOOAi., 
ISyr. 150dff. 20kr. 54m. 455ec. 

i 7. WhaMAeDgik of tm^ ia x\»w^ Vsi 'i^t , %n^*.\»^ 
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43m. ^4s£c.y 300da, lOhr., 290da. 50fn., and 86yr: 32<k2a. 
51m. Ans. Il2^.247^da. 7Ar; 24m. 34see. 

18. Add togethet the foltowiog: 98. 20^ 34' 37", 17° ' 
36' 44", 7s. 28° S^ 14", 8s. 24° 38' 55". . 

19. What is th« sum of 5s. 20° 30' 40", 7s. 54^ Ss. 
9» 45"i aAd ^r i& '54*' ? Afts, 21s. 29« 42' 19". 

20. What quantity of ^aper is theve in ^6 reams 19 
qoires 23 sheets; 16; reams 8 quires 13 sheets; 4 
rvttms ; and 90 re«fcms 1 1 quirea B sheets ? v 



SUBtRACTlOIf OF DENOMINATE NUMBERS. 

1; The Revolution cOHHfteaced^ April 19, 1775, and a 
general peace took place. January 20, 1783 : how long 
did the war contihtte ? . . ,- Ans, 7yr, 9mo. Ida. 

2. America was discovered by ColumbqB, October 11, 
1492 : what was the length of time to July 25, 1838 ? 

3. I purchased 167^: Soz. l^pwt. lOgr. of silver^ arid 
sold 98lb: lOo^. l2pv)L 19gr.. : how .much had I left? 

Ang, 6Slb, lOaz. 3pwt. I6gr. 

4. I bought 19T. Al(^t lqr.27lk l2oz.'l2dr. of old 
iron, and disj:)osed of 17T. licurt, 2qr. \9lb. lAoz. lOdr: 
what had 1 loft? * . . ^ ■ : 

5. I purchased lOlftv 115,75 23 lOgfr. of medicine, 
and sold 17lb2f33l3 5gr : iiow much remained unsold t 

Ans. 841b 9f. 43 13 14^r. 

6. Take 341b 9f .43-23 fyora 93ib 1.0? 53 13 19^. 

7. From 46yd. 1^. 3na., take 42yd. 3qr. 1 na. 2m. 

, Ans. 3yd. 2qr. Ina. ^in. 
8i It is about 2500O miles lobud fhe globe ; if a maa 
shall have travelled 43 miles 17 rods 9 inches, what di^ 
t^ce will rewain ? 

9. Bought 7 cOrds .of Modod, SiAd. 2i cords 78? feet having 
^en stolen, how mpch remains ? Ans. 4C. 50ft, 

10. I had 15 yirds .of.cloth ; haii*ing st^ld 3yd, 2qr. Ina., 
what i^nmiiia ? 

11. Bought a hogshead oC VvMK'w\^\s^ -axi '&xi^>dflQLt 



VXAMPLES IN DKf^XfNATB NUMBERS. 9Qi 

2. I have 73A. of land ; if I should sell 54. 3R. IP., 
r WUfik should I have left ?^ . 

3. A owes B jClOO : wliat will remain due after h<i 
l^ydhim 3i^. 6^.? ■ . ■ Ans, JC99 16^. ^Id. 

4. A farmer raised 136 bushet^ of wheat; if he sel)& 
n.'^pfClqt, \p.^ how much will he have left? 

5.= Fron llAJikd^yigal, Iqt. Ipt. of beer, take 86kkd, 
«/. 2qt. IpL Ans, %7khds, 46gal. 3^. 

6. A. fanner had 576^< Ipk. 2qL of wheat, ho sold 
bu. 2pk. 3qi. \pt, i how much remained unsold ? 

7. What is the difference of time between 31yr. 
10; ^wk,'4da, 7hr. 24m; 49see., and lOyr.* IQmo* 2|pifc. 
. 7hr. 59w2. 14««.?' ' ^ 

< » ^ Ans: 21yr. Ida. 23Ar. 25m. 35«pc. 

Sw Ther6^ ate 4w* nten,- the. oldest is 81yr^ 6m(». dwA. 
. 21i&r. \6se€.^ the: youngest- 29yr.. l(W*>2ttufc. 4kiAr 
r. 84^ 4&Mi^^': what is the difference of their ages? 
#:• A' merehsnl bou^t 17<^. 2qt* lilb. of sugar, of 
ch he sold at t>Be time 3ewt,2^, ^Olb, ; at another 
ti l^Ti^'SJ^:' how mueh remained misold ? -^ -, 

Oe A merchant had six debtocs,. ^ho together .owed 
i^SMlTlOs, 6rf. ; five of them owed him iei6T5 13*. 

2 whttt did the sixth owe ? - • ; 

1. Bought 12«t/?f. 3qr^ VtVb: of perk, and^eold at oa» 

3 4tdC(»/. 262^. ; at anotber 3eto^. 3^. ; at anoifaer 2<te^ 
: what remained on hand ? Ans, Zrwt, 
2. ^Bought a hogshead of molasses, and Mid at /Hue 
» 16^^ -^39^. \pt\ 2^.; at wopther l^gdt.Sft, Ipt, 
. ; 'at another \5gaL 3qt, Ipt, 2gi, : how oroeh re** 
\mm uneold? 

13. Bought a piece of* cloth containing 145^^-; 3^., 
, 8eld«9dy«i 2^. 3na. : hofw.mnch remained? 

< , Ans* 50yd, Ifta. 

14. A ffierchatit has jE:375 10^ : if he takes £122 Us 
16 p^ for goods, how roach will he have left T ' ^ 
i5. A merchant bought 375T. 15cto^ 3qr. l9lb,7oe. 
Ir. of «i>gar, and sold 205 T. I7ewt, Iqr, 27». 9oz I5dr, • 
r much remained on handl 

V ^ Ans. 169T. IBcict. Yqr A^Cb A^w.Xai^ 
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MULTIPLICATION OF DKNOMIIHTE NUMBBKS. 

. 1. If one share in a certain stock be valoed B.t\£l3 6s 
94dl, what is the ralue^of 96 shares ^ * 

Am. m290AsOd, 

2. If one spoon weigh /'3«0.* £^^ 15^., wh»X is the 
weight of 120 spoons T 

3. If a man •travel 24»n. 7fur, 4f<2. in ona inf, bow far 
will he go in on month of 3^ iays ? . ».^ v 

An».74STnL ^Jkr. Ori 

4. If the earth revolye- 0° 15^ of spaee per mimte of 
lime, how far does it revolve per hour:?. ....••' 

5. If a nfian be 2da. bhr, llndn, IQsec. in Walking oa« 
degree, how long woidd it take him to walk xoun4 <he 
earth, allewiag 36d<j[- days ta a year ? • ^ - 

..^ Ans, 2^/63^*I9^'54ii^s. 

6. If a man drink 3^^. Iqt: Ipt. of wine^Q « w«ek, 
how ranch will he drink in 52 .weeks? 

7. A bond was given 21 si of May, 18^, qnd Wie# ta^ 
up the 12th of Msurch, 1831 : what will be the product, if 
tike time which^elapsed from thedate of the bond tilLthe ^y 
it >waa taken np be multiplied by 3 ? Ans. ^Hyr. ^kKO, 3is« 

8. Bought 90 hogshead of sugar, each veighing 12ct«^ 
2fr. I lib, I' what was the w^ght of the whole ? 

9* What is the cost of 18 sheep el 5^ 9|<f: api»e«? 

J,ii*. 45:5 4 J W. 
.JtO^ If 0|e hat cost lU 6d^ whai wilL22 hots eti^t? 

11. What is the weight of 1 doSsen «ilver sppi^n^ oi^- 
weighing Sag, Gpwt, Ans. 3lb. 3kf;j, .l*4p^ 

12. What is the weight of 7 tierces of ritjSv eaoh Jre^^ 
Uigl5cto/. 2^. 162^. 

13. Bought 4 packa^^ of medicine, e^ph cQntaiiniii^ 
3ih 4| 63 13 16^. : what is the weight of all ? 

14. How far will a nian travel in 5 dayt^ ^ the Jral^.M 
24mi., 4fiir. 4rd. per day ? 

15. How much molaes^js is contained ii>.25/Ui0L^ ^nA 
hogshead having Qlgd \qU \pA ,.«. ♦< 
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16; WiUktms 1^ Lr>wry, 

. Bmgkt of Alfred' Robinsm, 

90 Yards of broadcloth, at 8 4 per yard. 

100 " "' " . at 10 d 

112 Yards 6f satinet, - ' at * 3 7\ 

126 " *• " - at 12 11 

144 *^ M tt . at 19 11 

162 " " '** - at 9 '3 

70 Yards of boihbazio^, at 19 T, 

196 Yards af Italian silk, at \% Ol 

132 * " , ** ^ -. at 8 II 

66 " * " - itt 16 Hi. ■ ' 

R«ceiv^ pay:mrf»kt^ -^ : a :Mbed RobiOMfA. 

' • A \ . 1 * »er /oA» Nichols, 

17. ilfr. WUHam Sem^^ok^ 

\ * . » :. r : ' ^ ,' / ' :^Bfmghk:ff ^^ Strong. 
• * J 

Q4 J?qfUnds;of coi. thretd, at 6 9^ 

102 Yarc^ iof^W»^ f/rn^, ^. .^> 1-. t -1 i;^ V ' 
104 Silk vest*, • - . - at 6 7 j l . v ; * 
iP(^L^^mf„v •, r ^r-'i' ^At^lv.9^ . .v . ^ 
114 Pair of Aauiktft. . • . * pt.v*9 Bi : -. f / ' ..• 
116.pQBod»<)f irfiit#>Ixread, at 9 llj. 

.r,. ..-, ' .s^ .. '• ^w-. > Total €3«wtv lRI5tf IT* ftf. 

M. Ijow immy pras (^ ejofh ii| 5fi pif9^,.i^^J| pi<?<5« 
ibntainipg 26y/. %r* •'^ > ^^^.. - . . \v 

19, '^How iDiiclkl«»4 i^ ^We iP^ 9 f^if>«acbiS4d eijHa- 

V ' . ;..M ..,,. ^^....iM^.. 113X35, 2i5P. 
' 20» Jtow xna&y yards in 9 pieces, each 39^. iqr. 3i9f. 
^J, If a W8»<5 ipU*5ii!i ai|ii\ i5|fitt;,,?6r^ in ,^a tw^ek, 
liow far wlH it Aail IB S.weekaJ -/' V , . 

l{^ llfP<: )fo^ f^ny •€!«• iwa W o>«u\ 
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23. There are three men wh/Qtse.DHitual (ig99 are 14 
times 20yf . 3i^, 3wk, Qda. : what is the sum of their 
ages ? Ans, 286yr. 5mo. 2wk. 

24. Bought "90 hkd, o(^ sugar, each weighing l2ctvtM %r. 
14tt. : what is the weight of the whole ? 

25. If a vessel sail A9mi.6fur. 8rd. va otgie day^how 
how far will she sail in pne^month of 30 days? 

; r ,. [ Ans. 1493m 2/ur. 

26. Suppose eacl^ of, 50 ^fanpers ^ raia^ 125^. Bjii. 
6qt, of grain : how «mucl^ xio^hey ajl. raise ? 

27. If one spooi|. we\gh.3oj?* 5pw;^ 15^., wHat fs tlie 
weight of 240 spoolFis ?,-... Ans. 65ft. 7oW VOpua. 

28. If one nfiafi .re^^eive ^yd, Igr. Ina, of cloth, hpir 
many. w4s wOl 1 1 men receive ? 

29. U a steamboat in crossing the Atlantic goes 2 11 mi 
tfur, 3Si^. « tla3^*iM># far will she g^^^ati^ ^oys 1> :- 

Ans. 3174 fiit^. 
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^ I»V%steN ^ bENOMINATE NUMBERS. 

1. If 62 yards tfvelvetijcotf 462 tSs miS^^t"^^ isin 
yard cost? j t' : . ^ l- '• Jiw M^. lHf(&. 

2. If 92 yards cilP bi^MiMoth coat JffnUifiJS, Claris 
the vahie of 1 yard ? ^'- -> * * • ='* ' 

3. If 90 hogslieads^ l»f'%ugftr \reigh'' 56rt iHiK^ %! 
I0»., what is thai: Weiglit M rhogsii«a*t • ' ' "' ' * ' 

'^ Wbefi^Utt skMeaMf.S cert^n stock are v&luedi at 




' value of J tp« ! . "^ ' s.^-**^! 

'7i If 57M^<Jn8»fwine cMt ^3 11* 6K what iftAe 

(fe^ofonekll^T^ ^; ••' ''^^^^'**' r*^*;^'M^ 

'B.'^lf ^d ftfcM^^ottta^*f«JWk!.'^5S#. br, V- ^r^fee, 

what are the ^oat^nts ofikfe^tOkl^' •''^ '-^^ * *'^ ^''^ 

'H ^e!i^ HfSttAt 2qt:^i beet ^e itwJt m 52 weeks, 



EXAMPLES IN 'DEJNOMINATE NUMBERS. ^0*7 

10. A rich man divided 168^. Ipk, Qqt, among 35 
poor men : how much did each receive ? 
ill. Suppose a nian had 98lh.^2oz, I9pwt, bgr^, of silver, 
how much would he give 1 man if he gave ^n e<}ual 
amount to 7 men? Ahs. 14:1b. 8pwt. llgr» 

12. Divide 9hbd. 2Sgal 2qt. by 12. 

1 3. What will be the share of one man, if 810T. 1 Icwt. 
20Z6. lOoz. lldr. be divided equally among 346 men ? 

Ans. 2T. ^cwt. ^r, Wlb. Soz, I3dr, 

14. What will be the quotient of 65bu. Ipk: 3qt. divided 
by 12? 

15. Sold 8lb. of indigo for i;i9 13^ Sd,: how much 
was it a pound ? Ans. £2 9s 2^d. 

16. \I gave £8 6s 2d 2far, for 10 dozen of c.ombs: 
how much did I pay for 1 dozen ? . . t 

17. If I pay i:i2 14^ 5d 3far. for 35 bushels of wheat, 
how much is it per bushel ? Ans. 7 s 3d I far. 

18. If a merchant pays £23 I2s 6d fer 84 yards of 
cloth : how much did he pay a yard ? 

19. Suppose a man has 246rm, 6fur. 3^rd. to travel in 
12 days: how far will that be iaa.day? 

Ans. 20mi. 4fur. 23td, 

20. Suppose the listance frOm New^Yorkto Bristol, 
England, to be 3176 mil^s, and a steamship to complete 
the passage in 15 days : haw far will she sail in one day 
at this rate ? • 

«21. If a steamboat should go 224 miles a day, how 
long would it .take Uer to go to China, it bei^g about 
12000 miles ? . Ans. 53da. I3hr. 42m. SIjcc. 

22. Hqw long would it take a balloon to go from the 
earth to the moon,, alio wii^g the diak^ce tQ be about 
240000 miles : the balloon ascending 34 miles per 
hour ? 

23. If a vessel sail 25° 42!. 40" in 10 days, how fai 
will she sail in one day ? 4^ns. 2^ 34\W\ 

24. If you pay £^6 8s for 96 yards of cloth, how 
much do you pay a yard ? 

25. If one man can lift 20llb, \2o'z. : bow much ca.x!L^ 
boy lih, i/ a man lift 8 tim^s as m^c\i a-a \)&fc\i^^ X 



S08 SUPPLEMENT 

26. Di7ide a leap year into 102 equal parts. 

27. Divide a common year into 102 equal parts. 

28. If 15 loads of hay contain 35 T. 4cto^, what is tl][e 
weight of each load ? 

29. Divide 371 6tf. \fk, of wheat equally among 270 
men : what will each receive ? Ans. Xhi. Ipl. Aq%. 



FRACTIONS. 

R^DUCTIOM OF FRACTI9NS. 



1 . Reduce -^^ to its lowest terms. Ans, \. 

2. Reduce \\\\ to its lowest terms. 

3. Reduce f||f to its lowest terms. * Ans^ ^. 

4. Reduce -j^^j to its lowest terms? 

5. Reduce ^^ff to its lowest terms. Ans, f 

6. Reduce -^^ to its lowest terms. 

7. Reduce -JH to its lowest terms. '^ Ans: ■^. 

8. Reduce 45|: to its equivalent improper fraction. 

9. Reduce 16^^ to an improper fraction. Ans, ^^W* 
.10. Reduce 149^^ to. an improper fraction. 

11. Reduce ^^^^ to a whole or mixed number. 

Ans. 653^. 

12. In fiJjfi^ of pounds of sugar : bow many pounds ? 

1 3. In *f||^ of kkd: of wine : how many kkd, 

V Ans. 61 



14. In ^* buslfels of wheat : how many bushels? ' 

15. Reduce ^ of | of |- of |- of ^ to a simple fraction. 

Ans.^. 

16. In ^ of f of ^ of 21 dollars : how many dollars ? 

17. Reduce t of f of f of I pf f of y to a simple frac- 
tion. Ans^ 5^. 

18. I bought ^ Qf J of a. phip : what part did I buy ? 

29. Sold I of W o{ 265 ot -^014^^1 OtfiCcvx W» mwiy 



EXAMPJLS8 IN FRAGTXONS. 3Q9^ 

20. In ^ of l$f of 5^ of 100 hogsheads of sugar : 
how many hogsheads? . * , 

21. Reduce ^, 7, 8 and 5^ to a comrhoh denominator. 

\ Ans. -J^, ^> ^3 > ^*. 

22. What is the least common denominator of f, |, ^, 

23. What is the common denominator of f , f , and 12^. 

2C Reduce ^, |^ and ^ o*f ^ to a cpmmon denominator ^^ 
25. What is tU8 cominoci dent^imoator is^.-^ pf j> of 2, 
I of f of 8^, and f t>f 9^. Ans.' U, Wr W- 

' 26. What 19 the condition denominator of J of 2.of ^ of 

3 of I of 4, i ctf 5 of i of ^-J of i bf 8, and f of 2f of 3J 

of i. ^ • •• .T . '. /, •/• ,<- , , .' .;■ ,• '' 

' TO jiKJucE m^ci^of^^ > , . ; 

'TKOU i LOiirisk. Iwnomination to a higher. 

1. Reduce | ^a p6iiiid%tfieiHkb«ibil •! A att, 

2. If Fcm stvidy Anthmeuc ^^ pai^ of s^n hour : what 

5. ^oijght f i»f;>ja pi^^^ of^ filberts : what part of a hogs- 
head? y :• • - ^ '•" ' " * '^' '■* ^ Msf-^. 

6. Sbught f » 6f cioite* : wW*J>itel of « Ion ? ^ ' i 
6* If a fly steps 4 of i baflby eohi, what part is it of a 

7. If a stone oovenrf'ol » ^aiUMe inch of land, what 
part of jan acre does it occupy ? Ans. -frs^rsif 

ik 9Saght iUn pt^tfrndA'itf^rrinM^ vri^tMrt.^ a ci^tf ? 
9. 1(^t|[]i^ilf^Ukrjft»li^f^6^;^;6| 

\ le.^ What part of a year is J of ^ of 2 J of 3^ of an 
hour? ' t^'-/;-.t'.: ■ .••■■:{ ;,. :m.^ r'^ :f.._, :,r;; - 

^ )i. WU^t ii*4^of 8| of 4Aatefth«la #f iKWa.t.t 



/ 



SiO StJPPtGMENT. 

TO EEDUC]^ FR4CtlONS, 

TO INTEGERS X>F LOWER D^NOMINAtlONS. 

1. Redttce l^of a cmt, of sugar to the lower denomina- 
tiofis. Ans, 3^*'3Zfc la». 12j<fr. 

2. I bought 1^^ of a hM, of wine : how many gallons diiL 
I buy ? • * , . . 

3. Reduce ^f^ of a pound of laudanum to the lower 
dnomihations. • \ - ''.'■ Ans. H^, ^. 

4. What is the vafaie of ^ (^an nore i- 

6. A goldsoEiithn^ceived f of a pouiid of gold : what:is 
the value? ' : A:ns. 134?-*. lipwt. 6^gr. 

Q. What is ihe .value of |^ pf a chaldron of coal ? 

7. What is the value of ^ df a yard ? 

Ans, 2ft. 8in. l^fitr. 
9. A man travelled ^ of a niile : how many furlongs ? 
9. Reduqe/jof a dliy to the lowet dend^i nations. 

^' ■ y -r , . Aw. i.2kr,K5^ni.^^see. 

mOH A' HlOHIfiR TO A LOWER DfiNOiMlNATIOK. 



1. What is file value ito grains of j^ pbUttd Troy i 

d. WW part of tn inch is ^ of ifa'TSA Eagtish ! 

3. What part or»«*w«^l ^ of * tufi? - .4«#-l&*- 

4. WharkA»»aiiw^mj^of|,^l|^t2|ofaW^^ 

A DEirOXiNATE KUMBER tO A FRACflOll QV A aiVEM 



'* ..'i 



2. Wlioti3ftrt;crn4c|t«. 1^. a^Hkiv a^Jlwf^afi'. JL7*.'?^ 
3: What part of a poui^ Troy is lOaa. XZpwt. 8gr, 

4. What pan of a prd is 19/^ 1196^,m: ? 

5. What p4it of % looSe te \^te..i%\T4. l«^. lOtji. 



sxAMPL£:s IK Fractions. dU 



, AJ3H)mQN; Qf . VtJLGAR FRACTIONS. 

1. I bought ^2^ bushi^s of wheat at one time, 19^^ at 
aiti9tber^ jya»l 334 ^^ another : how much did I buy in all ? 

.. , / . , ;.. : . _ .. ., An^. 75§g|5M. 

2. What is the sum of 26f, i8|, I9f, 13^, and ^^^ . 
. 3. A &fiiier owAs thme famis ^ the: l^rst contains 471}^ 

aQre9)«li6 ^^fxaiA 714'^/aiid.iii« thicd. 18!t| : how raikiiy 

aerDsindl? Ans. 12QS^ acres. 

.. 4.vBougl|t ^M^ ^ ^i 5^wf,p( sugar at ooe time ; at 

another, ^ of 5 J- of 6cw?^ ; at another, ^ crf*4-^^ !^<^^- ' 
bomr intKhcdid I biiy ? 

5. What i^ tte v^e i>f T ^ ^ ^^' ^^^\V ^^ ^^^ ^ 

■' . . ^ ' >^ . V '. jln^. \2cwt, iqr, Sib. l2^^oa. 

6. How far is f of a mile and y^^ ^.a fficlong ? : ^' 
'T. .4k ^&R travelled 28| miles the/ firgt day, ?^^ the 

second day, and -^^^ 9*^1^%' A« tlwr4 ^^7 • to W far j"l 
he travel in 41? , AnSi ^tm, 4fyr. I5rd. 3/j.l l}i». , 
iSf. AM 5^ daj^^ au(3l ,'52^^ minutes togethei-, and giv« 

•9. How raaay raisins aire t!h^ iii ^^wt.^S^Ib. and 
3jV^t iit^. V-l^^*- ^<^^- Hl*^*^- 

19. ifWUh9^«fihi»>o#|V % y«aff,4 of «^^}^ k*^^' I ^ 

2i » 

aa honvy^m^l «f t^4i^ wmXk^ ' /, . : : 

'4ir'B0li||ftft ^.fileces of cloth ; the first contained ^ of 
3 of $ o^ } yards ; the 8fi|;aft(l^| 0^1 of ^ iW^ tlie ithif d } 
^A^^' what did tj(i«y all epptaisk^ J ; ;^ , ^ , 

\ , Ans^'%ki. 2qr» Ijiw. 

12. Add togej(j^i^ l^f. )^,^^\^. / ^^ • ; 

4*<^4# Hi^pther tV. V. I an^ V- " * -^'W- '^Ml- 

14. Add together 38|, 13j;*«i«l Of*- .. • ; 

15. Add together 6}, 13f,l^^apd 13^1. ^ . 

' • • ,. ^X • , : . Ans. 169j^. 

16. Ad^ togeth^ I f)f a w^e!k,j^,^ a daj« and one 

^;i7./Mi.4of4tberlW. 17416, ^^^ 
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« 

SUBTRACTION OF VULGAR RftAOTKJNS. 

1. From I of au ounce take ^ofpwt, ' • 

2. Take ^ of a day and ^ of f of f of an hour from 3| 
weeks. ■ .' •.■■.•,.•>. r- .- :. •.•• :V . 

3. A man engaged io wink 41 <]b]P8j but wat'^bsentl)}' 
indispoisition O^^days*: faow^nmnur ida^jra did-iie war]E I> v 

Ans, 94*]^ dqyiL 

4. What' remans of a 'hogshead of vine^af ' if |-' of it 
has leaked out ? . . ^ . - ' h 

5. A mati has travelled 4mi, I f ur, Mr4t h»w ^moA 
farther must he go in wder te luaka 6 miks > ; ^ ^ y. 

' .-' .>' '- Ans. Imu 6jiir. I6ri. 

6. Front. l*^take -^*l^. , - . ; • -. ? 

7. From ^ take If' Ai^. tf 
tJ. From |- of .a dcgtee take firf a miie. ' - 

9. Take 4 a square fpot frd5h tt^ of an acre. " ^' 

- - '*4«^/i»:i8i>.^5yd. ijr^ 

10. A jnan sold M pf a house to one man, ^ to 
aiw>thej, and'Xto anOtSdt : t^haa'paTt'dia: ht^ stfllt own? 

"1^. One jnaii boi|g)» f :of -^ctii;^ otf^ ire^ f.of 

^c«7^. : haw much did oa^bif more'^lisA^ ^^othec!.! ^^ 

> 12; Fmmf4Df4^'t|tke If «#!/*• *>.:< >':.».* v v.. .: ;,v 
13. Frph^fof liof1»/fctkd-f l&r|.^'^ ^^^« i4ti*?4^ 
I4; From 7i^, t^ke 1 of af, .^ . 
15, From IjYf /^ ukifSfi^iKni. '^ '-' - ^ 



» ■ V 



.»,•'• X r>* 



16. From Ijoir. talle |f«K.,- ' 

17, From 8f rtt?f . Me^ 4^»fe ' ' ' * 

,. Ans,fict(t. 3gf. 7tt. loz, 91*. 

19, What is t|[i|^ .difTeTetvc^ between 1| rods afid |^# 



BXAMPlES IN Fractions. 313 



MULTIPLICATION OF VULGAR FRACTIONS 

1. Multiply I bushels by f of 7. Ans: ^{^bu. 

2. A^ man bOsuglU f of | of a ^hip : what part did he 
buy?- . •. . ... *: 

3. HovJttoeb '^\ of -2^ tinei^ 8 ddlars ? Ans, 3^. 

4. How^far .wUla man Uavel in 17;^^ hours if he goes 
«t the rate of ^l' noiles qjo^ hour ? 

.5. How' many mil^s.ar€ ^ of 7 miles, multiplied by fj 
(Bf©7^: ' . . / ..- , .• Ans. 403^»ii. 

6. What will 29f tons of gravel cost at l^-. dollar a ton? 
:7..I .own f of ;a;shi|;v aoj4 s«tH .^, of J of my share : 
what part is it of the whole ? ,, An^,-^^, 

/ ;8.'Whariirai 33i .pounds of lead C09t at -^ dollar a 
pound ? 

9. What will J cords of wood cost at 5| dollar a cord ? 

Ans, $5^. 
to. A merchant sold 37^ hogshead of vinegar for 17f 
dollars a hogshead : what did it come to ? 

11. Sold f of Q^ttrf. of swgar^for .J of 17 dollars a cwt. : 
what did it come to ? Ans. $78f . 

12. Sol4 iof4 of 26|2i. of rice for ;J x)f 2^ of lOj 
cents a pound : what did it come to ?' 

pmSlON QF VULGAR FRACTIONS. 

1. If I pay |- dollar a p(Miind for tea, how many pounds 
esm I have for 4284 dollars ? Ans. 489626. 

2. Bought fJour at 7|- dollars a barrel, and' kid out 
139 dollars foir the article : how many barrels did I buy? 

3. Paid 666|^ cents for marbles at 6 cents apiece : how 
many did I buy ? ' Ans, 1114. 

4. If raisins are 28^ cents a pound, how much caa^I 
taVe for 17^ cents ?' 

'5. How many barrels of flour can I buy feir 161^ dol- 
lars if I pay.l4| dollars at barrel ? Ans, llT^hat. 

€^ Divide 5205 j dollars amoii^ \ o^ ^\^^\tiW!ii\ -^i^ss^. 
wDl each have ? 
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7. At 27 dollars an acre, how^ much land can 1 buy 
for 1^ of a dollar ? Ans^ q^ acre, 

8. How many apples can I buy for 2^ of |- of 2 cents, 
if I pay J of 2f of ^ ctents Bpiec^ ! , 

' 9. Bought f of a lot of land for 5040 ddlars, and hav- 
mg sold 4 of what was bought, I gave | of the remainder 
to a charitable society, and divided the tesidue among 9 
poor persons : what was the share of each ? Atis, T!\. 

10. Of an estate valued TdOOQ ddilara, the widow ha9 
1^, the oldest son f of remainder, and- the residue was di- 
vided among 9 children : what was the share of each of . 
the 9 children? ^ - *' 

11. If 18 dollars will bny 650)f acres of land, how 
much will one dollar buy ? ' Ans. 36-M^. 

12 How much sugar can I btiy for ^ 0f 15 <$ents, if I 
pay ^3- of 22 cents a pound ? 



DECIMAL FRACTIONS. 

• * ■ 

ADDITION OF DECIMAL I^RACTIONS. 

1. What is the amount of 27, 14, 49, 126, 999, ,469 
tod ,2614? •■ . u4^j. 1215,7304. 

2. Add 15, 100, 67, 1, 5, 33, ,467 and 24,(5 together. 

3. What is the sum of 99, 99,. 31, ^25 60,102 ,29 
100,347. . Ans, 389,989. 

4. If you sell one piece of cloth for $4,25 ; another for 
$5^075 ; and another for $7,002$ : how much do you get 
for aU ? 

. 5. What is the amount of $151,7, $70,602, $4,06, and 
$807,2659? iliw. $1033,6279. 

6. A man received at one time $13,25; at another 
$8,4 ; at another $23,051 ; a% another $6 ; a^d at ano- 
dier $0,75 : bow much did he receive, in all ? 

.7. Add together ,7509 ,0074, 69,8408 and ,6109. 
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8. Find tke sum of treaty-five hundredths, three hun 
dred and sixty-five thousandths, six-tenths, and nine mil- 
lionths. . 

9* What is the sum, of twenty-three millions and ten, 
cine thousand, four hundred thousandths, twenty-seven, 
and nineteen millionths, seven, and five-tenths ? 

4»J. 23001044,500059. 

SUBTRACTION OP DECIMAL rHACTIONS. 

1. From thirty-five thousands, take ttLirty<^fiv» thooi- 
jiandths. Am. 34999,965. 

2. What is the difference between 4262,0246 and 
23,41653? 

3. From 346,523120 take 219,691245943. 

• Ans. 126,831874057. 

4. From 64,075 take il9j5326. 

5» What i&r the difference between 107, and ,0007 ? 

^ . ,^^.106,9993. 

6. What is the difference between 1,5 a,nd ,3785 ? 

7. From 96,71 take 96,709. . ' Ans. ,001. 

8. From forty^kthfee, and seirenty-five thousand's, take 
eight, and twenty-three- miUionths. 

MULTIPLICATION OF DECIMAL FRACTIONS. 

1. What will 6,29 weeks board come to at 2,75 dol- 
lars a week? JL»j. $17,2975. 

2. What win 61 pounds pf sugar come to at $0,234 
dollars per pound ? 

3. If 12,836 dollars are paid for one barrel of fiotir, what 
will ,354 barrels cost ? Aiis, $4,543944. 

4. What is the content of a board, ,06 feet long and ,06 
wide? 

5. Multiply 49000, by ,0049. Afw..240>l. 

6. Bought ,1234 oranges for 4,6 cents apiece : how 
much did tliey cost ? . 

7. What will 375,6 pounds of coffee cost at ,125 dol- 
lars per pound ? ^ ^i«, %^Si$J^ 
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8. If I buy 36,251 pounds of indigo at $0,029, what 
will k come to ? 

9. Multiply 89,3421001 cents hy ,0000028. 

An^, ,0002501*5788028. 

10. Multiply ,341, 45 dollars by ,007. 

11. What is the content of a lot which is ,004 miie^ 
long and ,004 miles wide ? 

Ans. ,000016 square tmles. 

12. Multiply ,007853 by ,035. 

13. What is the product of 26,000375 dollars multi- 
pUed by ,00007 ? . 

Ans, ,00182002625 



DIVISION OF D^CIMAJL FRACTIONS. 

1. Divide ,6 dollars aiAong 94 men. ' 

.>* /Ah^. ^638+. 

2. I gave 28 dollars to 267 persons: how much 
apiece! 

3. Divide 6,35 by ,425. Ans. 14^941+. 

4. TeU the t}Bottent of 36,S678 doliatrs divided by 2,25. 

5. Divide a dollar into 12 parts. 

Ans. $,083333+. 
. 6. I g^y« ,21,75 dollars for 34,317 yards of cloth, 
how much a yard ? 

7. Divide ,25 of 3,26 into ,034 of 3,04 paints. 

Ans, 7,885+. ' 

8. How many times will ,35 of 35 be contained in 
,024 of 24? 

9. At ,75 dollars a bushel, hpw many bushels of rye 
can be bought for 141 dollars ? Ans. ISBbu. 

10. Bought ,001 bushels of potatoes for 42Q341. dollars 
a bushel, and paid in rye. at ,00044 dollars a bushel: 
bow much rye did it take ? 

11. Bought i53J yards of cloth for 2 dollars : how 
much was it a yard ? -Afw. 0,037+. 

12. Divide 125 by, 1045. , / 
J 5. Divide one miilioiilYib^ oti^ bfflxoTjAh, 
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BSmc^KM^F Wl^^A J^R4€Xiaif8 TO IX6CWAL0. 

1. ROsM^^-U i^ddMb. ' Ans. 0,85. 

2. Reducf ^ tjp^^eeimtals. . . . iln«« 

. 3< lUrioce ff^ to decimals. An^. 0,136. 

^5. Redbc«^l^ W Ste^tantfs.- .Am. 0^2976. 

6^ ReiSfuqe -n^ to decimals. Ans, 

7. tleduce j^l^ to deeimais. An^. 0,61 171 8t5. 

8. S^dbct ^{l^ . l«;dei^ia«|l«. _ «Ab#. - 

§/ Redooe tvim) ^ decimab. Am. 0,0001 . 

10. Reduce ^^^ fe^^eittW«. 'Ajua 

4 C Seaiioe akojVftj ^ de'chhaft.' 

. v^p Anj., 0,00000049828125. 

13. jRedji^e f to aQcin^rs^ ' J 'Ans, 
IS,, J4«4»c#^ il t^'ideciraak ' ' An^. 0,68235+ 

24* Bedute:^4i4licifli»t«k: < . 4>¥f ^^^ 
15. Reduce ^ to decimals. An«. 0,89473684+. 

. 16. R^dii^e ^Ify Id Aeeimots* ' Afi»« ' 

17. Rednce ^\ to depiioals, An^. 0,11951,9+. 

18. What is the decima! vafue of } ^ f miritipli^ bf f 
ofSf? * * ' Ans. ,65714+. 

a9. Wliat is tll^e vaW in dedmals of ^ «f f of f di- 
vi4edby|of|t *' 

20. A ittan owns ^of a ship, he s^lls ^ of his share : 
what part is that c^ me wliole, expressed iti'deeintals I 

• Af**. ,3181818+. 

21'. Bought U of fi^TyV bushels of wheat for ^ of 7 dol- 
lars a bushel : how muck did It cdnie to, ssatpi^seed ia 
decimals? . . / •. 

22. If a man receive | of a dollar at one time, 7 J at 
another, and 8} at a third : hpw many in dl, expressed 
in decimals? Aiw. f 17,05. 

23. What decimal is equal to | oi \^, «l^ tv^^^^ 
7j^, aJJed togeihei T 

14 



24. Whatdecimalisequaltof of 5takenfrora f of 8}? 

Ans. 1,91666+. 

25. What ddcimd id^eejoftl to f^,<f ^ ^, tMa^ togetiiei ? 

RBDUCTION OP DENQAQS^A'IS QISeilM^. ' 

» ^ 

1. Reduce 2ft, 6iii. to ike decimal ofayardt. 

. ^ ' • >^ '^'* ittffcr. ,«d8ak3+. 

2. BouglKC t9z. I9pwt. of ajfir^% ;«iiftet |4^^ a fuyaqd ? 
3.^Eediie9.4| months to Jlk/kA^^imil m% yt^^r* 

,4, R«di^ 72 4ay8 to (kf deciinal f>f ei year of 365 

days. " ^ ' ' ' ' . '' ''^ r \ : ' ■■*" • ' 

5. Reduce £2& i9s 5^^^'llie 'dMiin^ ^ a fi6»^. : 

6. Reduce ite". 2llb. to^4t^ 4^ipial ^ii cwf^^ 

7. Reduce 6fur, 9^rjf, l^^j 4^. 9in; t6 the 4enoiiu.ia- 
timffSnmk^/ ^ r r * 'Aii*;^ ;iS^lS7«i+. 

8. Reduce im^.- 2|^r. to l^e decinjal pLa too ? , 

Jd. Redq^e 3cf&^ V&. 8oz. tp the 4<^ciii^ Ta ton. * 

• •• A«>.'jl59t4«l7.+. 
10. Reduce I'Mh 6inu 43j«a<«» tlM^e^unii^cif AJdagr, 



\;* 



TO FIND Tia VALCS ^0^ l)BCyi|AL lOJMQEQ* 



>,•».■ 



> • ' Aas/ 3^. *12tt.' 5oi. lrfr.+. 

;2.i Whati^ tfeq.yal^.of ^593 of a pop4 Troy? 

3. What is the value of ,142465 of a yeai pf 365 days ? 
: ♦^ .^ . • '■::. . .' c. ;, - 4?V.*' 51,§99t25rfa. 

4. What is the v^jm. of ,002084 »f a ppund Troy ? 
5«. WW is the value of ,367 of a year ? 

. , ^ -An^. 134^. lAr. 7m. 19J^m. 

6l» W)ifi^i9 tile ?alue (tf ,7895 ofa mile t; 
7. What is the value of ,375 of a yard ? 

. , • . . Ans, Iqr, 2m. 

6. What is the yaki,e of ,08634 of a mile 1. 
9. What is the value of ,0098 of a ton ? 

, , . . > . Atvs. avi5, 15o^, 3,712<«r 
10, What is the "^'^tie o5 ?i^^^ ^\^hx^\ 



XXAMPLSS IN FRACTIONS. 319 



PROMISCUOUS QUESTIONS. 



1. What will 1 If tons of Hay cost at flV^ a ton ? ' 

Ans. $201,92625. 
:2. What will l2gal, dqt^lpi of win^ cost ai $0,28 a 

3. Bought i load of potash for $9,17, paying at the 
r^te jof $16, a ton ; what was the weighi^ of the potash ? 

.Arts, II cwt. I gr. 231L 
4.. What wiljL d7y4, 2qr. Sna, of cloth cost at $6,78 a 

yv4i • . ' ' 

, 5. V?W will 7 A. 2R. 38P. dt\mi cost at $64,50 per 
ac^e? ^ ., . ^ .. /.^w?. $499,06875. 

6. Suppose a farmer had 4 granaries of rye, thct first 
contaitied 4,67 bushels ; th6 second^9,S7 ; the thirit 10,0i ; 
and the fourth 11,001? ; after using 19,0679 hu^els.be 
sold the Remainder for Jl 1,03 per buShel, indf divided' th^ 
money a,nQQng ninerperspng : what did each receive ? 

7. What is the cost of 69S yards of clcrth, dt $3,4775 
per yard. , Ans. $2409,9075. 

$. What is ^e cost of ^17^ bushels of wheat at $1,125 
per bushel ? . 

9. What is th^ cost of 328 yards of calico at $0,13 j 
per yard? u4n^. 43,733333+. 

, 10. Bought 17 bags of hops, each weighing 4cv)t:^qr, 
lib at $5,85 per cwt, : what was the whofe cost ? 

11. A merchant sold 4 packages of cloth of the follow- 
ing number of yards, viz: the 1st contained 254 and tf 
thousand yards ; 2d, 12 and 6 tenths yards ; 3d, 8 and 2 
hundredths yards ; 4th, 180 and 2 millionths yards : how 
much did he sell in all:? Ans, 454,626002y<^. 

12. A merchant buys 3 parcels of tobacco ; the 1st 
contains 120 and two thousandths pounds ; the 2d, 78 and 
two/ten thousandths pounds : the 3d, 52 and two tenth 
pounds : how much did he buy in all ? 

13. What is the sum of 60 dollars and nine hundredths; 
12 dollars and three tenths, 18 dollars and three thott^ 
san^ths, and 54 dollars apd ^ree 'hundredths ? 



8W) 8UPPLEMBNT. 

U. A puts in trade $1008,684 ; 5 pijts in $700,3930; 
C puts $200,22'; D puts" in $198,1568 ; and E ^uta in 
$18009,64; wh»t is ^e whole amount put in? 
... An^. 

15. B has $2806, A has $3 9 dimes and 3 milk: 
how much more mbiiey has B than A ? Ans, 2804,097. 

16. A merchant buys 7$ yards of cloth at $1,50 per 
yard : what is the entire cost ? ' . Ans,. 

17. A farmer sells 56,24 cordi of wood at $4,^5 per 
C(Nrd, and 26 bushel^ of whe^ at $1,06 per bnshel ; he is 
to take in payment 26 yards of cloth at $4;07 per yard, 
md the refnainder in c|i^ : how much xponey did. he re- 
ceive? * ' ' ■ Ans: $33,26. 

is. If 24 men liave each 678. dollars 3 dimes 8 cents 
hai 6 milb, wjiat is the f<^tal amount of their money ? 

19. If one man caA remov^e 11,82 cttl^ic yisirds of eattli 
ii a day, how mucli could 38 remove ? An^, 449,1 6y(f. 

30. What is the cost of' 16^ yards of cloth at $1Q,94 

per yafd? . / ^ Ans. 

.. 21. It a inan earns 1 d<illar 1 dime 1 cent and 1 miB 

p^r day, how much will he earn" in a year, if he do not 

work oa Sundays? , ^ Ans. $347,743. 

22. What wm be the cost of seven hundred and fifty 
thousandths cords of wood, at $4 per cord.? Ans. 

23. A pierson leaves an estate of $2946,388 to be 
equally divided among 12 persons ; what is each one's 
«hare? Atis. $245,532^. 



RULE OF THREE, 

AND I>R0JIUSGUOU8 QUEStldNS. 

. 1. If 16 men perfoprm a piece of work in 24 daifs^ hxm 

ilUngr men would it require to perform the work in lit 

^ys ? . Ans. 32 tnen. 

2. Suppose a cistern has two pipes, and Ihat one can 

01 ft in ^ hours, the otlieT \i)l A\ \ m^VaXxiTDfe ca«i hodl 

£1/ it together 1 , 
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.3. .7^^ mei^and a boy.^^ere engaged to do a piece of 
«For]j^ an^ of the nien could do' it in 5 days, ilie othet igi 
9 daySf and tliQ boy could do it in 10 days: ho^ long 
would it take the three together to do it ? Ans. 2-A, 

^,,4. If a man perfofjp^ aJQuriaey in 2i|*days, when tnti 
dayi^ afe 12 hours long, how many days willit take hira 
tp.perfor.Q^ the aame JQii^n^;^ if^heo, the days are 15 hours 

^..,5. After laymg out } of my roon^y, and J of the re- 
Ktam^l-, I J^d 7^gwip^ l^ft j. how jAuch had I at firstf 

0.. A are^prYoIr ha:^ three pipes» the first can fill it iti 
12 days, th$ secojoid in Jl days, a^d. the Aird can enip^ 
i( lA 14, d^ys 2 to. w^at, ^m^ will it h^ filled if xhdy ani 
aiil running, toge^er ? 

^ 7. If the frei^t of ^0 Uercea of ^ugar, each weighing 
9^uQ^»f 1 50 miles,^ cQsl $42, wl^W n^ust b6 ' paid for the 
freight of lOhki. ojf aagar^ each wdghiiig ^cwt. 60 
wjie^t Ans:$ii: 

, 8. If ^ fya^Y ^ Hj^raon* spen^ $1120 in 9 iponthflw 
bow much will d of the ^am^ family spend in 5 montba ? 

,9, ThA ()ii^<i^ s^ep jm matching is 2^paces per second, 
<ii, 28 ii^che^ each :^ at what rate is .that pefhour, and 
hi^w long wiU a « troop be m reaching a\ place it) miieii 
4i3tff^ aUPwi^guA)^^.<>f ]b^#t»^W for refreshiiieht'? " 

v., . .• - . . . >^ J^UmeBAr. 47f«.§f^tfe<.^ 

. iOi^ Two |)$irf0Qa^ and ^ are qn.tjie opposite sides of 
9t wood, 1 whick 19 536 yards in* circttmferenc^ \ titey 
l^egiA to travi^. In . the .aaxD^ difec^pn at th^^same tao^ 
ii)ent I A,igfw& as t!|e rate pf 11 yar'Js per minufe, ahd B 
ajtthp jsate of 34 yards in 3 ni^inut^s : the questioh'is, hoW 
BMmy:iimeJ9 the (g^icker one must ^0 xpUnd t|xe wood be* 
^re he overtakes the flower T V . ' * / , * , ' 1„* 
^ ,^XU J» rtl^ Ipt^wdij of JU»don„ the aiitancife WiinSifllSi 
•9.rth^.p^9ij^e4 gn ih^ parallel je^ latitude, is abdtrt 15550 
Diilei^ ,]Saw„»? the e^h tyms ro^md in iS Jioiirs 56 toiiii ■ 
ittes« 91, what.ratQ jfp^ ufm !^e$ ^h^ city of tondoh mc? » 
bfHAiweat tdbeaat^t <, ^ , A%9, 64^^^m\Ws -^^fliii^; 
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12. A father left his son' a, fortune, \ of which he nn 
trough in 8 months \ f oT the remainaer lasted hkn 1$ 
iponths longer, when he had hately i^820 left : what sum 
did his fpLtber leave iira ? - - ., ■ ' 

13. There are 1000 niefi besiegfed in a town with ^t^ 
visions for 5 weeks, allowing each man 16 ounces a aaj. 
If they are reinforced bj^ 500 more and no relief can be 
offered till 4iie end of 8 weeks, haw many ounces nnist be 
giveri daily tQ each man ? ^ " Ans, 6|«f. 

1^. A father divided -^ of his estate to due son, and 
^ of the remainder to an another^ leaving the remainder 
to his widpv. The differenbe t)f the fchSdreri's legacies 
was ,jfcOI4 6« W : what wad the widows portion t 

15. Two persons, A and B, depart at the same titoe, 
thepn^ frosQ Boston ai^d the other from Har^fortl', distant 
iibput lOb miles* After 7 hoors' they meet on the road, 
when it appears that A had'rode Ij mil^s p^ hpnr faster 
thaijt B : at what rate per hoar did' ea^h traveller ride? ' 

. , • i : -^«f A 7||, B 64J miles per Iwult. 

16. Wh^t will be the cost of a pi^ce m diver Weighing 
73K. ^oz^ rSpW, at 5i 9(f per ounce ? '^ • ; ' ■' 

17. If the peniy loaf weighs 8 oinndes when the hpshel 
of wheat cosfe 7^ 3^ what bnght it to^^eigh ^hen tM 
wheat is 8J 4(f per bushel ? ' , Ani^ 6d^. IS^M^. 

.18. If on^ acye of lafid etm)er7fSil,whsSt ivfflbe 
the cost.of i73A, 2Rti^. ©t the same rate ? 
4 . 19; A . gentleman's es^te is worth JC2107 12* s^ yeaf : 
what mav be spend per Bay iiid'yet ^y^ ' J&500* jper 
fpnnmt; / ^^;. ; / ; ' \ Ans, £4 SsY/fgi. 
- 20, T^pur Qiopsahd soWiers S^efe sui)pKe'd y^ith. oread 
I9r^24 weeks, each mart ^receive' 1,4^2^ pet day ; bat!^ 
Bpip€f~ accident 21 bahels c^oiitaining 20bfd. each wew 
spoiled : what rtiust ^ach man receive ih order that ^ 
|«^tilidf^r ip^ last the same time t '' ' ;^ '* 
\ 9t. tlet lis suppose the 4t)0e sdlcfe^s livftfg i^e-fi^- 
ieent^pf their bread spoiled, t6 be plit on dti al&wance of 
]^3oz, qf bread per day for 24 week^ : reqinrrfd the w^igtt 
^ their bread, |;ood,and sppiled; and fl^e amount spoife^! 
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'''*:^ EiippoBe 4bW srfdjers sfter losing 210 Barrels of 
|>Eead» eadi containiag 2001b. ^ were to Bob^i^t on I3dz, a 
Jay for '24]' weeks; had noiale %een Idst the/niighi have 
received ■r4o^. a day : wl|at was the whoje weight, a^ld 
h*y#nMckdld theyietjeivfel" • 

^ 23. L^t, us Qpw suppose 40Q(V soldiery to lose 6b# 
f^iurteenth of theit bread, tlie^ tor receive l3oz. per day 
ibr 24 weelfil : ^hat was the wjiple Weight of t^eir bread' 
including the loit, and how naneh would each have re- 
4*eir^ p^r day had aone been spoiled ? 

' ' '■ ' ''' tii0idk iBD6i^t5SS600lb'; 
\ An^.ll^ss A2000lb, 

" " *** ' ^^'^ ' tl4d^,per itsip ha^tUme bieen hsL 
4^4. A certain a^aoiu^t of provisions wHt subsist ati 
aytoV of ^605 men ibr ^ llays : if the army be increased 
l^ 200d, how loi^g would Uie same provisions stibsi^t it ? 
25: A merchant boaght '42 piec^i of ,cloth, each con- 
taini^ig 20^ards, foi; ^yhieh he paid $2520: he sold the 
dibtfi; at, $3 ^t yiw^ d!d He 'htake ht t6ie by' tfiie bargain ? 

''..'' . ^ -Anf . He neither made nor lost. 

' S6. If is men can'tiolld YS'rods of waM in 4 days, how 
foany rods will 3^ bui^ ia 22 days ? 

: 2t1 If S baiteis of ffout wilt supply 240 itien for 6 days, 
kbw Iwig will 14 ^rrels supply 126 men ? Ans. 20da. 

'ItQl The suin of f 2S00 % ta te divMeS 'between two 
brothers, s^ that for «v^^ doUar received ,by the younger 
^j^:ildi5T Wa| ib ireceivd f 4 V hdvr liiuch did each receive ? 
29. If I of a po^e stfu[id8 i0 the mud, 1 foot iti thei wa- 
fer, and I io'tte kir/ or dbove the water, what is the 
loxigthiif the pole| Atis, IS feet. 

r,^, IF 5b persods c(C^silSa6 ^0" btishels of wheat in 1 
»ear; bow nuick will ^8 persows consume in 7 years ^ 

:■,..'., PRACflCfi. 

1. Wtol wffl.bc tlte Vow rf 752 yard» of cloth at $1 J 
doU^rsper yarl ^ 

2. Whatwfil td lie «osC ^df 89fe fiMs of cottoti tjl U 



3. What wOl be ib^ a}^ q( ff^ 7^,^ j^xp^doloA ^ 

4. What will be tlie co^ of 3000 quUb bX ^ pent per 
^ill? . , . . ^ Jln^. $10, 

5. What will be the cost cif 18p0 }e^ ^i^^ncils a^ 3 
cents apiecf^ t . , / 

6. What win 14 TEU Ej^gU^ 2 ijails .df hroadploth cost, 
ai jC2 3^ 8d per yar^^t , , ' . . ,, >i»i. i^38 9* 7^. 

. 7. What wpl, Slcjp/ 4£Cr ^,'.^.J'Vgar cos^ atXf pe^ 

pound?' *' ', ^ "...' .r,„; .V- •'•'■■• • '-'•' 

8. What viM 1^ *cr«| ^ lani come td, at £t 4s ii 
per acre? , . .. . '^' . -^«*- iC634 2j. 

^9. What wUl be ^e cpst of I»%a^. i^. 2gi. oi wine at 
^ 4rf per quart ? _ ^ '^ - * * - 

10, What wiUj^e the c6art,o^ j2<ii^zex^ of ^gs at U 
3J per dozen? . \. r4^^i jC4 10*. 

» 11. What, will 39SI ppund pf phepse cofie tg^ ai^ is id 
per pound? ^ , , ' 

12. What wiU he- Ae'^oatof^JaA yar4i'pf clolh, ^t 
$9J per yard? . ;, _, * ' '^ >w." 270,75. 

. 1 3. Whiat witt .268 ppundi W . ri^ pQS)^|ip^ ^ ^H^ 1^ 
pound? / \ ' .: - 

14. What will be the cosf 9f^24'3^r|«.of )iiie;ft at 75 
cents per yard 1 , * . .^ ; ■ > .^injr. f 693^ 

J5. What wUl I54i jorii isf )*ay ^ipe '^^^ *li per 
ton ? .1. . ■ . i ^ 

16, What will be thj? pc^toT |7(5 ^ushplp qf »^pUsy at. 
31^ cents pei: bushel! V r , /,'.. . 4»i- 273,75^ 

17, What i8,the co§1,pf JSSO ja^ds o^ tape, at 2-| qeht?. 
peryard?' ' * ' ' •' **'"";''./:/': '7 

, 18. What is thft ca*t» of 40. Mijj^ rf soab^^^ 
per pound? . , .^ , . _^ .., ^ . *^4jij,.5^70, 
19. What win be the cost't)f 'i25iA4.''(^a?f 3g^ 2^Vrf 
molasses, at 124 cents per qoait ? 



20. Whatw 



54 ccr 
ill be 



thft ^Q»t of 6film, 3pk. 5qt of wheat, 
usher t * 'j*»». i?28 11* lOd Ifjrf. 



at 1 0* 2 J 3/ar. per bushe 

31. What ^^^,i5al^o( 3P§J5 j^rd^ ^^^p^,^pi^d 
per yard ? 4«i, j^9 Q, ^ 

22, Wha,t i« the cp9^>«|f 'i:4^2, ^ouftds of, au^>tv V^ f li» 



EXAMPI.E8 IN INTEREST. 3S5 



SIMPLE INTEREST. 



1 . What IB the interest; at 6' per cent, on $178,50 tot 
M yearB ? Ans, 535,5flf. 

2. Whift is the amount (Of $1433,14 aftet bearing in- 
^efest fcHP- S'yeara, »t 6 per cent? 

3. Whi^t is the interest oit $957,08 for 12 years, at 3} 
percJenC? ^ ^ ' ^ Ans. 401,^7 3 -f 

4. What^iff'-the interest on $750,^0 fdr 84 months, at 
7 per<Jent?^* ' ' ' 

t: What is the kiteresl on $8099,74 for 48 ^nth^, at 

5 per cettf per ^num T ' ilns. 1619,94 8L 
6. Whtit is the meerest on $179,50 for 60 ni^nths, at 6 

per cent per atihttm ? , ' '" : 

T. What is ikb interest on $37596,42 for 48 months, at 

6 per cent per annum ? Ans. $9023,140+. 
8. What is. the interest on $79^3,70 for 27 months, at 

6 per cent per annum ?^ 

9[. What is the interest on $0,75 fqr 150 years, at 6 
percent per annum.? , Ans. 6,75. 

10. What is the amount of $63,50 lor 200 years, at 6 
per cent per anniam ^ 

li; What i^ the interest on $1039^0% U months, 
at 6 per cent per annum? Ans. $90,17 2+,. 

12. What is the interest on $64,36 for 72 nion^, at 6 
per cent per annum ? ^ 

13. What is the interest on $33,50 for 7 months and 
17 days, at 7 per cent per annum ? . ^n.^. $1,47 8+ 

14. What is the interest on $102,34 for OnaoiMhs aii^ 
29 days, at 4 per cent per annum ? 

; 15. What is the interest on $172 fqr 99 monthly, and 
19 days, at 12^ per cent per annum ? A^.^ $178950+ 

16. What is the interest on $288 for 5 days, at 6 peit 

cent per annumJ^ 

17. What is the interest qjk $1613,80 for 1 year 10 
inonths and 10 days, at 6 per cent per aiknuqi ? ■ » 

Ans. $180,207+, 
^ 18. What is the interest cvn %4Q0 , tot Vi ^fc^^i \s>ss^j&Bix 
msJO day; at 7 per cenVjpet m^vvkv*^. 4^ij^* ?i8»^ -^^^ -» 



996 WPPiLSKENT. 

COMPOUND INTEREST. 

A I ,» - 

1. What will be the amount of £550 lOs placed at 
opiiilMmnd interest at 7 per c^pt fm 3 years, the interest 
hmng added annually ? Ans. jC674 7^ 8^+- 

2. if the popndatioB pf a coiiotfy be 2dQ0009> aitd it in- 
creases 25 per cent every 10 ye^rs, .whftt will it amQUttt 
ie in20yea^p? 

^ 3. Wha$ w|ll a oote of $300 amount to in 2 . years, 
pompeund intereet.^ 6 per oeiH» th^ intei^eet b«Bg added 
semi-annually t Ans, $337*65 2+.. 

4. What is the compepnd^ iftt«fes$ en $(^37^5, for 5 
years at 5 per cent, the interest being ad4edjanm8dlF ^ 

5. What witi be the amount of $600 in 1^ yeass at 6 
per cent, the interest being added quai^^ty 1 

^ Ans, 656M 5+. 



DISCOUNT. 



1. A note of $550,50 is due in 11 months, but the per- 
son to whom it is payable sells it with the discount off 
at 7 per cent : how muoh shall he recedre ? 

Ans, 517,30 6+. 

2. How much 6<iight Mr. Ready to pay in cash for his 
note of jE;18, due 15 months helQce, it being discounted 
at 5 per cent 1 ' 

3. Mr. A gives his note to B for $240, one-half paya- 
ble in 4 months and the other half in S months : what is 
thei preseint talue of said note, discount at 5 per cent 
^t annum? Aw^. 234,16 2+ . 

4. What is the present vahie of i?275 payable as fol- 
fcws : eme-hatf in 3 mbnths, one-third ih 6 months, and 
the rest in 9in6nths : th^ discount beiiig^ $ pet tlent per 
tniium? ' 

5. Bought goods for J&250 ready mo&6y, ai)id isbld 
them for i?300' payable bj^ tf note at* 6 months : now if 
the note be discounted tit € per bent per' ahnum, v^ill the 
purchaser make or lose ? Ans. rnqkes £M 5^ 2|J+ 

' 6, What i^ the ']jr€jsciit t^\u^ ot t\Ki^ ^^^^'^W ^ 
ii»fl*fc«, dis^ttkit 4^ pet titil^V^t-aSHv^ftik^ * ^ ^-' 



SXAMP^ES IN C01|lf]|(#|plt AKD BROKERAOB 2(81^ 

7. How much corn xwftt I <;anrjr to a miller that I may 
le^eive a bushel of meal : he taking ^ for toll ? 

8« Mr.. Johnson Jbas a note against Mr. Williams for. 
$7jl5»5Q, dated August 17tl^ 1838, which tmcomes due ^ 
January llth» 1839^: what jready xaimey huist^be paid for 
lb^.n^tp September 25th, 1838, 

9. CowesD $1728/to be paid OctP^E27tJi, 1842;, 
C wishes to pay on the 24th of Ai^st, 1838, to which 
D consents : how much ought D to receive, interest at 6 
percent? _ . . , . 4«*. #1381,847+. 

10, What is ike present yal^e of a npte of $16QP, due 
4 years henc^ : the interest being computed at 5 per cent 
per annumf . , . ,. _, . 

IL A man having a horse foi^eje,,o0ere4 it for iK225 
cash in hand, or 230 at 9 months ; the buyer chose th^ 
latter : did the seller lose or make by his offex;, supposing 
money to be worth 7 per cent ? 



% / 



COMMISSION AND BBOKEBAfiB 

' •► • • • 

; L My coQunissipn, inercbant s«IU fg$o^ io the 

of ^JOOd, on which I allowhima leommissioa of 2 pec 
o0a^ and as he pliy%oiY«ir beli^re theiiiaone^ir betones dn^ 
I allow him I^ per cent : how madk un I to s«icei^? -.■: 

w - .A»4Ek -$965,30. 

< 9. My bijs^r T$cmii9 fiom uteJfdOOQ.to ke iaid mt mt 
sKwks ; ijirhat will be the value oi my sttckft a|tor'a]l(uir«ii 
i9g him 2i^.pet cent eomraissioa I .. 

3. I sold $6910,80.vrorth> 0£>9M9d9 fiit jafieldbiapi um 
coa^mission of 2^ per cent : how much ought I to pay 
over to my princi|i«l 7 Ans, 6738,03. 

4. I remitted to my agent $7380 to lay out in the pur- 
dbase^f iMi'; He takes 3^ per ceiH ra ihe^hoie sum 
feiifatr ooHKnissioBt and then bdy^ itoik %.V%^ dRfdafiL^'^^iQi^ 
fdo ; bow much does he puxc^VMl * ^^ ^' 
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PERCENTAGE. " 

« ■ ■■ ■ 

Tlie term per cent, means a hundredth part. of the thing 
•poken of. The terfti is gefterally tised to express the 
interest on money, but may also be employed to designate 
hundredth parts of oth^r things. ^Thuis, when we say 
twenty per cent of a bushel of wheat, we mean tWen^ 
hundredths, or one-fifth of it. 

. '^ • : • •• 

EXA]fP|*S8. . 

1. A has $42^ deposited in the bank, and wiishes to 
draw out 5 jper cent df it : hdw much 'must he draw for ? 

' Ans. $21,30. 

2. A merchant has 600 barrels of fiour ; he shipped 
64 per cent of' it and dOld the Remainder : how much did 
he sen? , ' 

3. A merchant bought 400 hogsheads of molasses. On 
getting it into his store, he fbund it short 3^ per cent r 
how many liogshigads were wanting? Ans. 14. 

4. Two men had each $240. One of them spends 14 
per cent, and the other 18^ per cent : how many dol- 
lars more did one spend than the other ? 

5. What is the difference between 5^ per cent of $400 
and 6| per ceni <it 4i350 ? Ans. $0,75. 

6. A trader laid out $160 as follows : He pays 24 per 
QMK 0f hissmoney to broaddochs ; SO per oeift of Mrhat is 
left for tmsiiiS'; l^ per cent of what is left for calicoes ^ 
and tlMRj 6 per cskit of the reBtdus ior cottons.- how 
much'^id ho pay in cbttons ? 

7. A man purchases 250 boxes of oranges and found 
that he loait in bbd on^ 18 per oent • To how ma«y fid] 
boBBes wef his good:0raiig08 equal ! Ans, t^f^/ 

8. If I buy 895 gallons of mdiasse* and ioa^ i7 iM 
ooiitby)6alEifo»hdw.BHiehiu»ve Meft! ^ ^. , . 

' ' To find the fiOe per cent. 

' 1. If I buy 6 hogsheads of molasses for $200 Mid mU 
mm for $2d0^wlMit do I gaui ^^t <(^«ik\ ^s^aVa ^^aattisifi 
expended! , ♦. * -v i ;»>vu w 



-f 



EXAMPLlfS Ilf PiBftCSNTAGE. 8BS^ 

Ir ii9 plain tliat fdO i» the aoiouBt made. What per 
cefit b this of $200 ^ that is, hoir many hundredths €ff 
$200 ? If we add two ciphers an^ divide, ike quocieitt; 
will express th^ l^n^b^^ths ; Th^ 

3000 .^ 

200 * 

■• » ' •■>'■■« " ' • ■ ' - < . 

that is, 20 IS ten per cent of 200. 

Hence, to determine the per cent which one number is 

of afkother, we htore the iellowiii|^ 

■ ■ • . -1 . . , . ■ . ^» 

er fmnomng the decifm^ pMM itfio fthoes to the right, . « 
\ K ll« : Viwl^ iks mimbeir:^ formed l>jf the MHfi^4>^ fvhkh fhe 
percentage is estimated: the quotient ,y)iU express the per 
cent, ' ' 

2. A man ha& '$S50 and purchasre^s^ood^s ttrthe amoui<ft 
of $82,75 : What per cetit of Ms meney doe^ he expand ? 

3.4. i]|i^rc]|an;..,@Pt^Si te^ I)^ewrYQrJ[ with $1500 ; he 
first lays oiit 20 per cent, after which be expends $66p;: 
what per cent was his last purbhfise^of tl^e money that 
remained tifier his first ? " " Ahs, 55 per cent, 

4. Out oT a cask c!OAt2^inbg'30t7 gdidns, ^ gallons^ is 
dtaWh : what per cint'is this ? 

■ S.lf ^ pay $09^,5S for S 1i6g<?^eads t>f molass^ and 
•ellit for $83t,9&6' how^iiradh d6 1 galti per ceot on thigf 
iponey Ifiid out ? Ans. $20 per tent, 

'«. If I pay -f^SBiiKfTdt'a hogsheads <Jf sugar and seU 
tHem for $83?^$^, h6^ iiitreh^ ! make p^ dehi on'tiifl^ 
dtnount Received f "" *' 

7. A man gave his note for $240, and soon after made a 
payment of $160 : what per cent of the debt did he pay ? 

i i^xi 'Z.\: Ans. ^percent 



re^eweii, tp jinfl the pnncipc^ or cosi^, ^ "" 

4v I mU'b; tHHAsT'i^^gwAiM^ #l70/(if ntftiich I ktte 
15 per cttilj: ill^hat^ii ^iWJf ©ott^f '^ ' - ^ ' '^ 

It w emdomH thai tbe co9t, \m% \^ v^x t.«ox^%w^SsK^^<^A^ 



9tO .sujiM»i.H»iS]r7' 

Iftyjbmiilredth^ oC. th» to^ is equal to $170. Hence, 85 
kundrcidlhft of ihe cost is equal to $170 ; and co&m- 
ifoeatljr, tl3^ cost is equal to 

$170 X ldO^-85:)rf20Q cosl^ 

Hence, to find the ctcuii when there is a loss, 

Multiply the amount received by 100 and divide the prO' 
4uc( hy the differ^ncfi between 100 and ike per cent. 

2. Sold a parcel 'of goods for %i9t^^r iM^ whicli { 
made 15 per cent : what did they cost me "? 

It is evident that the cost a^^d to 15 hundredths oi 
the cost, ^iUb«equ«d to What ihe giyeids %reHg!il, yiz, 
$195,50. If we caH "^e cost 1, then ^ of th« -^Ost, 
1^8 ^^t^f lk«^co«t is e^slio wheeihey toia^r Thit'it 

jlj of cost =$195,50; 

or, cost equals $l95,§ax lOO.-t- 1 l?3;r$l70, 
>HflA«e, to find tbsuoost whep th^reis ^.^ain, . 

Mukiply the nmount ^100 mid'iivitkt^e prddtKt iy 
1;00 ptus the pet cent, 

^ Spld Q\o\h . at $ 1 ,25 per yard- and lost 1 5 per pent : 
For wjj^at shciuU J >^ye sold it to gtdn 1 2 per «ent. f . 

^ U»^, |i^4701f;>^5«afrf,^ 

,4 S^ cJ[^h,^t$1^2iiMr yard «p4 lost 15 per ce^: 

what pir jQejftt.sboMid. ijASye gs^td )j^i t sold it at 

$l,a470«jpsr5ra^d? ,- ' . . 

S' Sqfd.clptb^ $l,^47pjtf ^^yM^^gWed 1^2 per 

omf^t /or wh«^, cM^gk f .ti Ju|5rii goU kJ^ iQ# ^15 .pei 

^- ' I - - INSURANCE. 

' Xl Whkt is' 6i(B 'pretiJStfm df lis^ahc^ '^tfllS^, it^ 14 
per cent ? ' ' ' '' " kni: 1?l^»l;8d. 

-^d. A.:iMc!phfMit>wMle% |Q2«jbaM||r6/<>ii,»#as^^{MAd caijgD 
aisea, valued at $28800 :v^|i«lBii&^\|lVb%A^ 9^^iii«^M 
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3. What is the ^mipi^Qji $750 ^t If per cent ? 

Ans. $13,1*4. 
^4,. W^hat is the preimuim of $8750 at 3^ per cent ? 

5. A rpprcjiant.owns three-io|irths of a ship valued >st 
$94000, and insures his interest at 2^ per cent : what 
does he pay for his poliey; ? Ans, $450. 

6. A merchant learjas thait hi^ vessel and car|^o valued 
%t $36000, ,havQ hee^ injured to t^ie anu>unt of $12000; 
ke effects an inspr^iace on the remainder at ^^ p^r cent ; 
what premium dow he pay ? . • 

7. What is the insurance on myiipm^v^uadat 50QQ 
ait,-ip©jroen|?, Ans. $12,60. 



».il.. 4 , |, 



BANKING. K ^ 

yvtien a h^k discounts a npte, it ift^ou^tomajry to swb- 
tta/^t from the face of the note the-in^rest (or ^e tii»e 
wHi^h aiust elapse before the note becomes, due ; and the 
difference between tixia ayi^ 9^6. the face of the note, is 
what the bank c]ce4its as th& yaljue of th^ aoie, A pec* 
son is not obliged to pay a note ugtil three^days after it 
falls dqe. These .ore .called days of grace. The bank, 
tib^ it may lose no intent, always, charges interest foe 
the days of grace. Thus, if a note is made payable in 
tjiirty days, a bank which, discpnnt? it will charge interest 
for thirty-three days. 

1. What is the bank discount of k note of $1000 paya- 
ble in 60 days, sCt 6 per cent interest? Ans. $10,4 99+. 

2. A merchant sold a cargo of cotton for $7860 for 
which he receives a note at 6 months : how much money 
will he receive at a b^nk ^ this note, discounting it «l 
6 per cent interest ? 

S. What is^tlie bank diaeoitiat qa a note of : $}€0. pifra- 
1^6 in 60 days, dUsoonnted at 6 per cent per animm ? - 

, ' Ans, $1,04 9+, 

4. A ba&a.Aote against B.for $1728, payable in threo 
jononths ; lie gets it discounted aX 6 1^1 ^«ti^ \\^«v^^v. \^sssr 



-•,- ..a 
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LOiSS AND GMN. 

1. If I buy oofl^e at 16 cents and seH it at 20 cents: 
Ikow much do I make per cent on the money paid ? 

Ans. 25 per cent. 

2. If I buy tea at 4^ per pound and dell it at 4^ 9d per 
pound: liow much sliould I gain on a purchase of £^100! 

3. A mercliant bought 650 pounds of t^heese at 10 
cents per poimd, and sold it at T2 cents per pound : how 
much did he gain on the whole, and how mtichi per cent 
on the money laid otat^ ' ^ 

. i whole gain tldfiO] 
^**' } gain 20 per cent, 

4. Bought cloth at $1,25 per yard, which proving bad, 
I wish to sell it at a loss of 18 per cent :. how much must 
I ask per yard ? ■ - " ' 

5. Bought 50 gallons of molasses at 75 cents a galloa, 
10 galldns of which leaked otit.' M what^ce per gal- 
lon mu§t the r^niaindet be sold that' I may cledfr 10 per 
cent bn the co^t ? \ Ans. $l,Q3l\. 

6. Bought a cow for $3/0 cash, and sold her for $35 at 
^ cvedit of 8 months': reckoning the Interest at 6 per cetA 
how much did I gain^? 

7. Bought 67 yards of clbdi for $112, but 15 yaids 
being spoiled, I am willing to lose 5 per cent : how much 
must 1 sell it for per yard ? Ans. $2,216f. 

8. Bought 67 yards of cloth for $112, but a number of 
yards being spoiled, I sell the remainder at $2,216^ per 
yard, and lose 5 percent : how many yatds were spoiled? 



FELLOWSHIP. , 

1. A bonkropt is indebtifd $272d, m : to A $500,37; 

10 B $228 ; U> C $1291,23 ; and to D $709,40 ; but his 

estate is bnly worth $2046,75. How much can he pay 

6n die dollar, aiid how mwch ^ill each creditor receive ? 

• < 75 cents fm tlie dfblW \ k g«xs ^'Xn^^^v 
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2. Ay B, and G send a ship to sea, which together with 
Br cargo was worth $15000. A and B owned each one* 
Rh, and C Ae rest. They gklned f t2S0:' hoifr m6ch 
id each pay tow«)Nlsr the ship and eaigo, and iirhat dM 
ich receive of the profits ? 

3. A man bequeathed his estate to his four sons in the 
llowing manner^ viz : to his first $5000 ; to his second 
4500 ; to his third $4500 ; ' and to his fourth $4000. 
Ut on settling, his estate it was found that after paying 
jbts, chargej5,^&c, Only $1^2000 remaincid fb be divided: 
>w much must each receive i 

A {first son ^3333 j^^; seciihd $^000) 
• ' • - -^»»- \ i;i^ird $3000 ; fmirth $2666,6Bf . ' 

4. A ¥ri(|pw aiyl her tw9 sonshaye a legacj of $15004 
whj^h i}ie widOrw is to have one-half aim th^ son's each 

terfo\inh. V ^^. suppos^ the eldast son to xetinquish 
s share, )in4 thQ whole (o be divi^^d in t)ie,,§bo.ve pro- 
►rUona bj9t^ei»n the mothi^^ and younger %o^i whal will 
ich receive 2 . > . . » 

^. jSuppo^e preji^iiiiM ilo«th« vaNa of S12 ar# to be d»»- 
kbsrted in a ^diooi i^ 4fa» lotl gm »g^«ain»er. > . Tke pc0^ 
ioiii*^ av^^ dinged iott-thDee gnu£is,.- T^e Tf%\vt% ^fs^ 
emium of the fitst^graile i« imi^ the^vebt^ i»f one^of ih#^ 
Hfom^i Wfidit^.viijut of 4>ne qC Ai!^ fd«^ 4pradf iwicct 
atiMf ther %isi« Jlov 4here are # t^ w^^w^.^mki^^Ht 
the^ fiv^t ^gCai*^ 1$ of fhe second, «fvd , 6 of thft tl^sd :r 
batrvrkl W ikiM^viiliM of «>mKhi^p«miiinii^ «ach f rade 9 

6. Four U/^^if8 fi^^iiemf^i 4k pals tnT $400 for 5 
onths ; ^ M§6 tbr'?' meBtMjf O $«(>^ifoi^^ Moifii* $ 

$1200 for 9 monctt^. In the course of tra^ tboyldsi 
r50 : how much f alii ^ the share of each ? 

7. A and B lay put certain suqis ifi iperchandise 
nountirig to $320, 6t Which A payr flWahtt B tt40; 
ey gain by the purclfaiie||64 : what is each'otie^ s*hafe4 

h ,. ..- . ,f .: . ... ..,, ...iM«>,A-'««36>B'8t28 
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TAXirsTG. 

A tax i» a uv^m requii^ to b^ paid to i)^ government 
for ita mipport. It is gene^'aUy coUecled froin eaeh is^- 
vidual in proportion to His property. 

Iji some states,^ however, every white male c^tiaen 
over the agei of twenty-one years is required to pay a 
certain tax. This tax is called a poll tax ; and <&ach per- 
son so taxed is called a ^o^f. 

In assessing taxes ^ the first ^thing to be done is to 
make a complete inventory of all the property in jthe town 
on. which the tax is tQ b^ jaid. If there is a poUtax, 
make a full list of the pplls^ anclTnuUipiy the number by the 
tax on each poll, and subtract the product from the whole 
tax to t>e raised by the: town ; the ferfiainder wiH be the 
atnotmt to be raiared on th^ property. Having done this 
divide the whole tax to he ratted hy the amount oftdxabk 
property ahd the quotient mil fe tile iaii on $1. Then, 
multiply this quotient by the iriYeiitory •df ea^o^ individual, 
and the product will be the tax on his property. 

A eertdiA SDwxr is urb» isified $4iS8d, ^e property en 
wMeh the tax k l^tekmd'ld^aiiied at^$4 OOODQO. Now 
tkere aire WO polls, -oaoh taxed $i)4>0. Th« pfoperty^ 
A is ^ahied «t #2609, and k« pftys 4^f)oite, 
B^ at 92400 ^yr 4 {M))lr^ - E% ait.$?^24d p^ys 4'poBB^ 
0^« at $»$30pays 3 ** - ^¥St at.*1654 pay»6 -*• 
DV at $2^d pi}^ i -^ ^ Q'm «t 9160e!;89 pajrs 4. 
IfVimt will h« lk« tax 0li'Ofte> doiia^'aiid'W^t'wiU'iie A*k 
tax. ' Also tile ta^ 9n eaeh ? 

$ 1 ,40 XZkOmWZ^ amount of poll tax. 
44^0^ $280 :i=H$4000 amount to be levied on property. 

:^«40aQ-^iaQ<KK>0«4i|»Uami4U ' 
TlitAt ^ i»i 4he. ta« of ^mh% as/ Afs -;G^ a#aippli^. 
A^usvfiDtaliy , .M .>-"^. . ; t2890...r./ «; • .^ - 

MM > 
4 pollf 8|t $1,40 9^c\ . 5,60 V < 

A'e irht^ tax . f r ;f 1^,80 

7ji th^ sam^ ttian4«ri\v% Xa^x ol ^^^ '^xvasL ia tkm 
township may be fmmd. 
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Tke assessors after finding the per cent., or the amount 
to be raised on each' dollar, <3Eften form ^ tabl» showing the 
amount which certain sums would produce. Thus, after 
htaviskg f^undf asin ibe last example, that 4 mills is ta be 
msed on «»ch dollar, we cai^, by nmltipljFifig by the 8ey«- 
^auaberd 1,;^ $, 4, ^ataiXi the |&Uowi«g tabla. . 



,?'. ^ ~ 


V v 


w s? 


1 gives 0,004 


20 gives 0,080 


300 gives 1 J200 


2 " 0,008 


30 " 0,1-20 


400 " 1,600 


3 " 0^12 


4a. "0460 


iJOQ « .3^0 


4 " 0^016 


60 f* 0,200 


600 •** 2,400 


5 ** 0,G5?0 


6Q . « .0,24^ 


700 « 2^800 


6 " 0,024 


70 " ' 0,280 


800 " 3,200 


7 " 0,02$ 


80 " 0,320 


900 " 3,600 


S *• 0,03^' 


90 " 0,360 


1000 « 4,000 


9 « 0,036 


100 ^ ,#►^400' 


^QOO* "8^000 


10 " 0,040 


200 " 0,800 


3000 " 12,000 



1. Find the ampunt of B*8 ta^ from this table. 

ITs ta>c'on $^2000 . . is . $8,000 

* ' t5's tax on ' 400 .. , id . f 1,600 

B's tax on 4 poles, at' $ 1 ,40 . $ 5,600 

BV total tax . . i» . Sl^^iOO' 



t ' ' , 1 



2. Find the amount of C's tax from the tables. 



C's tax on ^2090 
C's tax on 500 
C's tax on < 90 
C*8 tax OB 13 poles 

C's total tax 



is . $ 8,000 

w . S 2,000 

iM . . $0,120 

is . $ 2,800 

is . $ 12,920 



nj' Il^AfiQuJI^r iBa^oer^w^ ^gkt g^ the taxes to be paid 
KjD. £ &c 



•v V 
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EQUATION OF PAYMENTS. 

in finding the «qu«(ed time of ptymeats^ £97 s^iOTeral 
sniXK du0 at dsj^NBretttlimbaj aajr day maf lie' aesneied «• tin 
one from which w« reekoa. Tk^, If I ow^ Mr. Wifemi 
$100 to be paid on the 15th of July, $200 on the 15th of 
August, and $3€|0 on the ninth pf September^ and we re^ 
quire the mean tiipe of a single payment, it would be inosk 
conveilient to estimate from the ^st of July 

From 1st of SvHy un 1st paymoii^ 1& days 

• «4 « "to 2nd payment 45 days 

*^ " " ta 3l?d pay m«rt 70 /days 



Then» by ruW ghreii ia p^e 1^27 
we baye 



100x15= 1500 
200x49= 9000 
8Odx'?'0=:21O00 



600 e|0Q>315|00 
521 



Hence, the amount will tsil due in 52| days from the 
1st of July : ihat is, on the 22rf;l, d^^y of August.. 

But we^may, if we please, d^m^nd at what tinie the pay- 
ment would-be due frf^ the first of June. 



From June 1st to 1st pafJifient .45, days 
a «« i« it 2nd payment 75 days 
" " " " 3rd payment 100 days 

Thus 'lOOx 45= 4500 ' '" 

200 X 75=150OP .. . 
300x100=30000, . 



r» 



600 .6|00)495|00 



« i y. 



Hence the payment becomes due in 82^ days from June 
Jst, or on the 22rd of Au^st — ^the same as before. 
Any day, may th&reffffe i^ taken as the 'Sile ftffiH'tbMMif 
mean time is estimated, ' v 
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Ex. 1. Mr. Jones purchased of Mr. Wilson, on a credit 
of six months, good^. to t^e folio wing amounts, 

15th of January, ja hill of $1250. 
10th of February, a bill of 1000. 

6th of March, ' a bill of 800. 

8tli of Jlme, a bill of 750. 

. He. wishes, on the 1st of July, to give his note for the 
aAU)i^t.i a^ wh|^ tiniQ must itjbe mode payable.' 

Ans. Sept^ 1. 

Eii. 2. Mr. Jones bought 02000 worth of goods: he 
Iras to pay $800 in five m'oal}is,'$660 in six tHOn^, and 
tte remainder in eight months ; what will be the time €i 
credit;; if he pitys tlie whole amount at a single payment ? 

' Afis. 6 mo. 6 days. 

Ex. 3. A owes B $200^ of irhich $40 is to be paid In 
3 months, $6Q in 5 months, and the ren^ainder in 10 
months ^ what is the mean, time of payment ? 

Atis., 7 rmog. 3 days. 

Ex. 4. Bought severiiriots of goods, as follows : 

' A bni of $650, Jutte 6th, 

Do/ of $90, July 8lh, 
Do. of 7940, August Ist. 

Now if the credit is 6 months, at what time \n31 the 
whole become due ? An8» Jan. 24th. 

Ex. 5. Bought goods to the amount of $1280,'to be paid 
fin: g» follows, viz. : one-lbuEth in cash, cme-ifoiirth in 6 
SKMithsy one^fourth in '7 months; and the remaiader in otie 
year ; what is the average time of payment ? 

Ans. 8. mo, 10 days. 

Ex. 6. Mr. Johnson sold, on & credit of 4 months, ths 
following bills of goods, 

AprU }st, a bill of $1450. 
May 7th, a bill of 1250. 
June 5th, a bill of 850. 

Al what time will the whole A)ecom^ '^»ft\ 
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CUSTOM HOUSE BUSINESS. 

Persons who bring goods, or merclia,iuiis6, into the 
United States, from foreign countri^^, ^re required to pay, 
at the ports where they are landed, a certain amount on 
^eir vakie, called a Duty. This duty is imposed by the 
General Government; and mustbe the same, on the same 
articles of mepdhandise, in every part of the United States. 

Besides the duties on fpcrdiandise^ . vesse)^ employed 
in coQunerx;e jire required, l^. law, to pay certain ^ms lor 
the privilege of entering the port». Thes^ sums are large 
or sQiall in proportion to the sj^ .or tonaa^e of vessels. 
The moi^ies. ^iri^ing from duties and tonnage, are called 
revenues. 

In order to secure the faithful collection of the revenues, 
the government has established an offide in each seaport, 
called a Custom Hause^ and "the Officers attached to it, are 
called Custoth Hotiid Officers, 

For tV purpose ot asqcMftaioing,, with •ertainty^ Abe 
amount of duties to be p^id, it is provided,, by law, that the 
cargoes of vessels employed in foreign co^imerce, shall be 
weighed, , or gauged, by the Custom house officers. In 
the Custom house weight, or gaUge, of merchandise, cer- 
tain allowances are made on account of the box, 6ask, bag, 
<&c., whieh contains the goods.; and also on aceount of 
leakage and breakage.. 

Drc^t is an allowance from the weight of each box in 
favor of ttebi:^er, for waste, &c. It is- always deducted 
before the tare. 

Tare is an allowance made to the buyer for the weight 
of the hogshead, barrel, box or bag, containing the com- 
modity sold. 

Gross Weight is the whole; weight of the goods, together 
with that of the hogshead, barrel, box, bag, &c., which 
contains them. 

JVei Weight is what lem^Yna ^^Vst ^ ^^ ^^^^twjns 
are j(mde. 
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The following is ^t ftfloWance fw draft 

On a single box, weigliing I cwt., or 113 lbs., 1 lb. 

above! ^^t, and under 2 cwt., 2 lb. 

2 cwt., and "3 cwt., 3 lb. 

3 cwt., and "10 cwt., 4 lb. 
" 10 cwt., and "18 cwt., 7 lb. 
" IB cwt., and upward, 9 lb. 

U should be boute in-mind, tbut the tare is redLo^ed 
after tbe draft has been allowed: . In oonipvtinf 4k& tai?^ 
any remainder which is les^ than half a pound, is omitted; 
but when it is «)^ver half a pound it 4» reckoned as a pound. 
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The following table shaws tK^s^te^ 

Sugar in casks, ^except loal^) 
Sugar in boxes, .... 
Sugar in bags or mats, . ;. 
SugaX'Candy; inbpxee, . . 
Cheese in hampers or byiskets 
Cheese in boxes, . ... 
Candles in boxe^, . . . 
Chocolate in boxes, . . 
Cotton in bales, . . . 
Cotton in ceropns, . . 
Ganb^r salts in casks^.. . 
Nails ii) casks, . . . 
Pepper in casks, ... 
Pepper in. balep, ,, ., . 
Pepper in ba^gs, . ., ^^ 
Soap in boxes, . . ♦ 
Shot in casks, .... 
Twine in cecsks^ . . . 
Twine in bales, . . . 
Liquor in casks, (for leakage,) 
Beer, alei, and porter in bottles, 

(for leakage,) 

All other liquors in bottles. 



Qflare. 

12 per 
15 per 

5 per 
lOpef 
10 per 
20 per 

8 per 
10 per 

2 per 

6 per 
8 per 

3 per 
12 per 

5 per 

2 per 
10 per 

3 per 
12 per 

3 per 
2 per 



cent, 
cent, 
cent, 
cent, 
cent 

mm, 

cent, 
cent, 
cent, 
cent, 
cent 
cent, 
cent, 
cent, 
cent, 
cent, 
cent, 
cent, 
cent, 
cent. 



10 per cent. 
5 per cent. 



Or the importer may Taave \\iem cqkw^X.^^^ ^»^. ^"s?^ ^ss&^ 
on the actual amount. 
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The coTnmon size bQttles are estkiiated, at tlie .custom 
house, to contain 2j gallons per dozen. 

If the tare on any merchandise is sta^d in the invwce, 
or bill> the importer may have it allowed at the time of 
making his entry. The consent of the collector is neces- 
sary. 

EXAMPLES. , 

I. What is the net weight of 80 hogsbefids c»f sugaf, 
^ gross weight of^each hogshead being & cwt. 3 qrs. 

78400 lb. gross weigl^. 
80x4 = 320 l b ilraft. 

78080 
12 per ceril. is 9369, 6lb. tare 

Ans. 68710.4 

t 

BUTJES. 

Duties paid bn glM)ds imported into the United States, 
are either specific, or ad valorem. 

A speciAc duty is fixed at a certain sutti on geods, as so 
much per square yard, per hundred weight, per hogshead, 
er per gallon. 

An ad vatorem duty, is such a per cent, on the actual 
cost of the goods in the country from which they are im- 
ported. Thus an ad valwem duty Of 1 5 per cent, on English 
cloths, is a duty of 15 per cent, on the cost of cloths im- 
ported from England. 

It should be observed, that all allowances on account 
of draft, tare, <&c., are made before the amount of duties is 
computed. 
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